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— » (57) Abstract: Compounds having Formula. (I), including pharmaceutically acceptable' salts and prodrugs thereof: are selective 

2 inhibitors of the 1 1 p-HSDl enzyme. They inhibit the 1 lp-HSDl -mediated conversion of cortisone and other 1 1 -keto-glucocorticoids 
to Cortisol and other Up-hydroxy-glucocorticoids. The 1 lp-HSDl inhibitors therefore decrease the amount of Cortisol in target 

Q tissues, thereby modulating the effects of Cortisol. Modulation of Cortisol may be effective in controlling non-insulin-dependent 

J^. diabetes (NIDDM), hyperglycemia, obesity, insulin resistance, dyslipidemia, hyperlipidemia, hypertension, Syndrome X, and other 

^ symptoms associated with NIDDM or with excess Cortisol in the body. 
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11-BETA-HYDROXYSTEROID DEHYDROGENASE 1 INHIBITORS USEFUL 
FOR THE TREATMENT OF DIABETES, OBESITY AND DYSUPIDEMIA 

5 FIELD OF THE INVENTION 

. . ■; , v.w ?< >The : instant invention is concerned with inhibitors of the 11-beta- 
hydroxys^ I enz^ 

salts and prodrugs thereof, which are useful as therapeutic compounds, particularly in 
the treatment of non-insulin dependent type 2 diabetes mellitus (NEDDM), insulin 
10 resistance, obesity, lipid disorders, and other diseases and conditions that are mediated 
by excess Cortisol. 

BACKGROUND OF THE D^JVE^TnON v W '? ; ' 

Diabetes is a disease' derived from multiple causative factors and 

15 characterized by elevated levels of plasma glucose (hyperglycemia) in the fasting state 
or after administration of glucose during an oral glucose tolerance test. There are two 
generally recognized forms of diabetes. In type 1 diabetes, or insulin-dependent 
diabetes mellitus (IDDM), patients produce little or no irisulin, the hormone which 
regulates glucose utilization. In type 2 diabetes, or noninsulin-dependent diabetes 

20 mellitus (NlDDM), insulin is still produced in the; body, patients often have 
hyperinsulinemia (plasma insulin levels that are the same 6f even elevated in 
comparison with non-diabetic subjects); however, these patients have developed 
insulin resistance, which is a resistance to the effect of insulin in stimulatiiig'glucose 
and lipid metabolism in the main insulin-sensitive tissues, which arc muscle, liver and 

25 • adipose tissues. Patients who are insulin resistant but not diabetic have elevated 
insulin levels that compensate for the insulin resistance so that serum glucose levels 
are not elevated. In patients with NIDDM, the plasma insulin levels, even when they 
are elevated, are insufficient to overcome the pronounced insulin resistance. 

Insulin resistance is not jprimarily due to a diminished number of 

30 insulin receptors but to a post-insulin receptor binding defect that is not yet 
completely understood. This resistance to insulin responsiveness results in 
insufficient insulin activation of glucose uptake, oxidation and storage in muscle and 
inadequate insulin repression of lipolysis in adipose tissue and of glucose production 
and secretion in the liver. 



/ 
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Persistent or uncontrolled hyperglycemia that occurs With diabetes is 
associated with increased and premature morbidity and mortality. Often abnormal 
glucose homeostasis is associated both directly and indirectly with obesity, 
hypertension, and alterations of the lipid, lipoprotein and apolipoprotein metabolism 
5 and other metabolic and hemodynamic disease. Therefore patients with type 2 
diabetes mellitus are at an especially increased risk of macrovascular and 
microvascular complications, including atherosclerosis, coronary heart disease,; stroke, 
peripheral vascular disease, hypertension, nephropathy, neuropathy, and retinopathy. 
Therefore, therapeutic control of glucose homeostasis, lipid metabolism, Obesity; and 

10 hjfperterision We critically important in the cliniCal^managemerit and treatment of 
diabetes mellitus. " r 

' 1 Many patients who have insulin resistance but have not developed type 
2 cliatetes are at a risk of developing at feast several syriiptonis selected from a group 
of symptoms that are often referred to as syndrome X; or the metabolic syndrome: 

15 Tfiis'syridrome is characterized by insulin resistance, abdominal obesity, 

HyperinsuiiHemia, high blood pressure, low HDL, 'and high VLDL. These patients, 
whether or not they develop overt diabetes' meilitus, are at increased risk of the 
macrovascular and microvascular complications of type 2 diabetes listed above (e.g. 
' athesrosclerosis and corbhary heart disease). 

20 Insulin resistance is hot primarily due to a diminished number of 

insulin receptors but to a post-insulin ieceptor binding defect that is not yet 
completely understood/ This resistance to insulin responsiveness results in 4 
insufficient ins;uiiri ; activation of ^uciose uptake; oxidation aiici l stbfage in musble and 
^ii 1 ^^^^^^^^ 6J?piysisW4*^ tissue Md^bf^lifc^production 

25 ^S^ffffi^^ :r " r - ™ ' f:u » • re- r-^ 

and tHfesetlreatmerf 

Physical exercise* arid reductions in dietary intake' of calories often dramatic'aliy 
Impfb ve v the diabetic condition* but compliance with this treatment is very poor 

30 because of well-entrenched sedentary lifestyles and excesis fodd cbhsiimption, 

Especially of foods containing high amounts of saturated fat. * Increasing the plasma 
level' of insulin by administration of sulfonylureas (e.g. tolbuiimide* arid glipizide) or 
meglitihide;' which stimulate the pincreatic P^-cfells to secrete more insulin, aiid/or by 
injection of iiisulin when sulfonylureas or meglitinide become ineffecti vd, can p result 

35 in insulin concentrations high enough to stimulate the very insulin-resistant tissues. 
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However, dangerously low' lbvels of plasma glucose can result from^dministfatibn of 
insulin fir insulin' s&reta^ogues 1 (sulfonylureas % and ah : inclneaSedieve f l 

of insulin resistance dueHo^the even^Kigher 'plasma insulin levels'cah'bccurl Tfie ot * *' 
biguanides increase ihsulitf sensitivity resiil some correction of hypefglyc^niial 
5 HoWevefl the two biguahiides, phenforiniri 'and nietformih, can^iriduce labtit acidosis 
and nauS^disurtiea. Wetformia Has i fewer side effects tRah'phenfdhnin and is often 
j^l^ftr th£t^ r, <-,Ca ;>^< 

- i; ( > r ''fhegli^^^ 

of c6n$6ii^s l witff the^&ential; for ^Meliorating U^^Xf^M^Mmm^toms 
10 of type 2 diabeteii' Tft^^ 

liver yfd adipbse tissue in several animal models of type 2 diabetes, resulting in 

<xcuirenb^ 

of th^erbxisome pi^liferator acti v&ted' rebeptbr (PP^R) 1 gamriia subtype. PP AR- 

1 5 gamma' agonism is generally believed to Be : res^6risi&le forthe improved insulin 
sensitization that is observed'With thfc glitazones. Newer PPAR agonists that are 
being developed for treitinfent-bf Type 2 diabetes and/or dyslipidemia are agonists of 
one or more of the PPAR alpha, gariifhaL' and delta' subtypes. 
1 There is ia eontihm^ 

20 ft ew bioChemicail approaches* that have beeh^recently introduced or are'under active 
development include treatment withMphia-giucosidase inhibitors (e.g/acarbose), 
protein tyrosine phosphatase-lB (FTP- IB) inhibitors t -and inhibitors of the dipeptidyl 
peptidase-tV (DPP-IV) enzyme, inhibition of the expression of PTP-lB'by the use of 
antisense oligonucleotides is ialso under investigation. 

25 '■■ Another method of treating type 2 diabetes that has been suggested in 

the literature is r the use of inhibitors of the' 1 l-B-hydrbxysteroid dehydrogenase type 1 
enzyme (i 1 P-HSDi) to rediice iht ambuhtbf active glucocorticoids irt tissues where 
glucose is metabolized^ See J: ffc Secklet ah, Endocrinology, 142: 1371-1376, 2001, 
and references cited therein. There are so far only a few reports of Compounds that 

30 are inhibitors of the ll p-HSDl enzyme. 

SUMMARY OF THE INVENTION - 

A class of compounds is disclosed that inhibits the 1 1P-HSD1 enzyme, 
thereby inhibiting the reduction of cortisone and other 1 1-keto steroids to Cortisol and 
35 other 1 ip-hydroxysteroids. Administration of the compounds decreases the level of 
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Cortisol and other 1 1 p-hydroxysteroids in target tissues, thereby reducing the effects of 
excessive amounts of Cortisol and other 1 1 p-hydroxysteroids. Inhibition of 1 lp- 
HSD1 can be used to treat arid control diseases mediated by abnormally high levels of 
Cortisol and other 1 1 P-hydroxysteroids, such as NEDDM, obesity, hypertension- and 
5 dyslipidemia. 



In formula I: ; , ^ r 

10 Rl is adamantyl, unsubstituted or substituted with^one to five substituents 

independently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

said phenyl.is unsubstituted or substituted with one to three halogens; 

W is selected from the group consisting of NR a and a single bond; 
15 X is selected from the group consisting of CH2 and a single bond; 

Z is selected from the group consisting of S and a single bond; 

Ra is selected from the group consisting of hydrogen and Ci-6 alkyl, wherein alkyl is 
^unsubstituted -opsub^^ ^ , i 

TO JR2ri$$&i^ * - ^ : , ' ; 

nfifipjc hydrogen^ w * ' d -h <^*'£'>y >^ *' s : 5** ■,, \^ :;■ .vjiv-w : * , 

. CM0;alkyU unsubstituted or substituted with one, to six substituents Vj 

independently selected from zero to five halogens and zero or one group selected from 
25 hydroxy and C1-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, • * < > , 

G2rl0 alkenyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C1.3 alkoxy, said alkoxy group being unsubstituted or substituted with 

30 one to three halogens, 



The compounds of the present invention have the structure: shown in 
formula I below, or a pharmaceutical^ acceptable salt or prodrug thereof: 
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: , CH2C02H, 

: CH2CQ2Ci^a!kyl, v ; • . ,a ; -,-. t ..;.«:•• , • r ■ r-> 

... . %GH2CONHRa- - .cur j.^.;.:v v.; . .v- >•-■ . ->v-' : ;-j 

(CT2)0-2C3-9 k cyclqalkyl, . r :: , , ; r. ; > - ^: r . : 
5 • (GH2)0-2C5-12 bicycloalkyl, 

•v: «(CH2)0-2adamantyl, and^ .a,-/^. :A -* : ; . : c: ^ v 

.*?c v tN. (GH2)0-2R; •• -0 • c *js : 3 WJO v r.v; ; :.ofib *qr;f*\- a? 

wherein saidC3-9 : cyclo^ G5- r i2<bicyc^ two 
double bonds? and said C3-9 cycloalkyl, C5-12 bicycloalkyl, and adamantyl are 

10 unsubstituted or substituted withJoneitO^ix? substituents independently selected from 
y ; (a) zero to five halogens, CH3, CF3, OCH3, and OCF3, and (b) zero or one phenyl, 

smd phenyl ^ to four groups independently 

selected ftpmhalgge^ ;V ; v ,.,>.. .... ..,,>.. 

15 R3 is selected from the group consisting of 
hydrogen, 

'Cuoalkyl, unsubstituted or, substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C 1-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

20 one^to three halogens, « \ . t \* ; • v >!•-.,■' 

; -G2--IO alkenyli unsubstituted or. substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 
25 YC3-9 cycloalkyl, 

YC5-12 bicycloalkyl, 
Yadamantyl, and 
YR; 

wherein said C3-9 cycloalkyl and C5-12 bicycloalkyl optionally have one to two 
30 double bonds, and said C3-9 cycloalkyl, C5-12 bicycloalkyl, and adamantyl are 

unsubstituted or substituted with one to six substituents independently selected from 
(a) zero to five halogens, CH3, CF3.0CH3, arid OCF3, and (b) zero or one phenyl, 

said phenyl being unsubstituted or substituted with one to four groups independently 
selected from halogen, OCH3, OCF3, CH3, and CF3; 
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R is selected from the ? group consisting of benzodioxolane, furan, tetrahydrofuran, 
thiophene, tetrahydrothiophene, dihydropyran, tefrahydropyran, pyridine, piperidine, 
benzofiiran, dihydrobenz6furan,'benzqthiophene, dihydrobehzothibphene, indole, 
5 dihydroindole, indene, indane, 1,3-dioxolane, 1,3-dibxane, phenyl, and naphthyl; 
wherein R is unsubstituted or substituted with one to four groups independently 
selected from haloigen, Ci-4 alkylthio, Ci-4 alkylsulfinyl, Ci-4 alkylsulfonyl, C2-4 
alkenylsulfohyl, CN, OH, OCH3, OCF3, and Ci4 alkyl, said Ci-4 alkyl being 

unsubstituted or Substituted witli one to five halogens or one substituent selected from 
10 OHandCi-3alkoxy; and : ^ 

Y is selected from (CH2)0-2 and (-HC=CH-); • 

or alternatively R 2 and R3 taken together form a bridging group R4, providing a 
15 compound of structural formula la: 

N-N 
ia 

wherein R4 is , , . _ 

a C2-8 alkylene group, optionally containing one heteroatom selected from O 
20 and.NRb between two adjacent carbon atoms of said C2-8 alkylene group, optionally 
, containing one to two carbon-carbon double bonds when ,R4 is a C3-8 alkylene group, 

c and optionally also comprising a carbon-carbon single bond connecting two non- 
.adjapent.carbpn atoms of said C2-8 alkylene group, or 
a C4-8 cycloalkytgroup; 
25 ^Herein R& is seated from the group consisting of Hydrogen and Cj-6 alkyl, ^ 

, unsubstituted or substituted with one to six substituents independently selected from 
zero to five fluorines^and zero or one phenyl, said phenyl teing unsubstituted or ., 
substituted with one to three substituents independently selected from halogen, CH3 
CF3, OCH3, and OCF3; J • . . 
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wherein R4 is unsubstituted or substituted with one to five R c substituents, wherein 
each R c is independently selected from halogen, OH, OCH3, OCF3, Ci-6 alkyl, 
C2-6 aikehyi, phenyl, biphenyl, C3.8 cycloalkyl, Ci-6 alkyloxycarbonyl, an epoxide 

group bridging; 2 adjacent carbons, OTd.l,3^ioxolanyl gemin^ly^^ 
5 one carbon of R4, wherein each Ci_6 alkyl and C?-6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected from zero to three 
halogens and zero to two groups selected from' phenyl, Ci-6 alkyloxycarbonyl, 1,3- 

dibxolanyl geminally disubstitutedonto.one carbon, and CN, and wherein each 
phenyl, biphenyl, and C3.8 cyclbalkyl, either as Rc or as a substituent on Rc, is 

10 unsubstituted or substituted with one to three groups independently selected from 
halogen, CH3 CF3, OCH3, and OCF3; D * ' . ,r 1 

wherein R? optionally has a fused phenyl ring, a benzodioxinyl ring, or a 
dihydrobenzodioxinyl ring, said phenyl ring, benzodioxinyl ring, and 
15 dihydrobenzodioxinyl ring being unsubstituted or substituted with one to three 

substituents independently selected from halogen, CH3 ) CF3, OCH3, and OCF3; and 

wherein R4, including said optional fused phenyl ring, benzodioxinyl ring, or 
dihydrobenzodioxinyl ring and including all substituents on R4 and said fused phenyl 
20 ring, benzodioxinyl ring, or dihydrobenzodioxinyl ring, has no more than 20 carbon 
atoms; ' J 

with the provisos that 

(a) when X and W represent single bonds, Z is sulfur, Rl is unsubstituted adamantyl, 
25 and R3 is hydrogen, then R2 is not hydrogen, methyl, ethyl, 1-propyl, 2-propyl, 1- 

butyl, 2-rbutyl, tert-butyl, phenyl, CH2phenyl, or cyclohexyl; 

(b) when X ahd W represent single bonds, Z is sulfur, Rl is unsubstituted adamantyl, ' 
and R3 ? is ethyl, 3-propenyl, CH2phenyl, 4-CI-CH2phehyI, or 4-N02-CH2phenyl, 

then R2 is hot methyl; 1 : 

30 (c) when X and W represent single bonds, Z is sulfur, Rl is unsubstituted adamantyl, 
and R3 is CH2-(C6)-4-F-phehyl, theYi R2 is not phenyl; 

(d) when X and Z represent single bonds and Rl is unsubstituted adamantyl, then R2 
and R3 taken together cannnot form a C3_5 alkylene R 4 bridging group; and 

(e) R 2 and R3 are not both hydrogen. 
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DETAILED DESCRIPTION OF THE INVENTION 

The compounds of structural formula I of the present invention have 
numerous embodiments; which are described below. 

. ■ : . WR 2 

k ZR 3 , • , . . . .<;;- 



.Ji^i:*-; , ' (|)> 



One embodiment comprises compounds having formula I as described 
above, where R^and R^ are substituent groups but are not taken together to form a 
bridging group R4 to provide a compound having formula la, 

W~R 4 

I \ 

• • - : - N-N' 

< la > 

10 Another embodiment comprises compounds all of which have formula 

la as described above, but does not include compounds that have formula t 

i Another embodiment comprises compounds having formula I as 
described* above^wherein 

Rl is aframan^l,Qi^^ with one to five substituents 

15 independently' sel&tSd from halpgeni OCH3, OCF3, CH3, CF3, and phenyl, wherein 

10 said phenyTus^urisubstituted or substituted with one to three halogens; 

X, W, and Z areFsingle bonds; 

■\ i v : ' i^>< v > " r y. ~*%&uv 

20 R2 T is-setected from the group consisting of ■'■I-'* '■'■-!'• ^ 

Cl-6 alkyl,\unsubstituted or substituted with one to four substituents \ 1 
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independently selected from zero to three halogens and zero or one group selected 
from hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted 

with one to three halogens, 

C2ut-alkenyl;*unsubstituted>or substituted with.one to four substituents 

5 independenUy^elected from zero to three halogens and zero or one group selected 
from^hydroxy and Gi-3 alkoxy, said alkoxy group being unsubstituted or substituted 

with one to three halogens, 
:■'/ CH2COiH, > f ' 
CH2CO2C1-3 alkyl, 

10 . * n l€H2GONHRa;! " • *n : :>-:;.h v.tp o*& ]Mo%zw:. 

"5 1 ! y ^(<^2)G^iG4i^c^l6aRe^ *<j w^fficieufs 

- ' :u KGHf)^pHenyl^' 

(CH2)0.lfuryl, - 
15 whierein cyeloalkyl, cycloa 

with one to three groups independently selected from halogen,.OCH3, OCF3, GH3, 

and CF3; 

Ra is selected from the group consisting of hydrogen and Ci-6 alkyl, wherein alkyl is 
20 unsubstituted or substituted with one to five fluorines; and 

R3 is selected from the group consisting of 
i hydrogen, ; 

Ci-g alkyli unsubstituted or substituted with one to five halogens, 
25 C2-6 alkenyl, unsubstituted pr:substituted : >yith one to five halogens;, . 

CH2)0-lC3-6cycloalkyl, wherein cycloalkyl has one double bond and is 
unsubstituted or substituted with one to five substituents independently selected from 
the group consisting of (a) zero to five halogens and methyl and (b) zero or 1 phenyl, 

(CH2)0-l adamantyl, unsubstituted or substituted with one to four substituents 

30 independently selected from halogen and methyl, 

(CH2)Q-1 phenyl, unsubstituted or substituted with one to three substituents 
independently selected from methyl, cyano, hydroxymethyl, CF3, OCF3, hydroxy, 
OCH3, halogen and S(0)o-2CH3, and 

YR, wherein Y is selected from the group consisting of CH2, (-HC=CH-), and 
35 a bond, and R is selected from the group consisting of benzodioxolane, furan, 

-9- 
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thiophene, dihydrobenzofuran, tetrahydrofuran, tetrahydropyran, and indane, wherein 
R is unsubstituted or substituted with one to three halogens. 

Another embodiment of compounds of the present invention comprises 
compounds that have formula I but not formula la as described above, wherein 
5 Rl is adamantyl, unsubstituted or substituted with one to five substituents 

independently selected from halogen, OCH3, bCF}, CH3, CF3 , and phenyl, wherein 

said phenyl is unsubstituted or substituted' with one to three halogens; ' 

X is a single'bondf ' " *" '''' 

10 ZisS; 

WR2 is selected from the group consisting of 

hydrogen, 

15 fci-6 alkyl» unsubstituted or substituted with one to four substituents 

iridepen^ to three halbgehs and zero*or one group selected 

from hydroxy and methoxy, 

C2-4 'aikeny!,' unsubstituted br substituted with oris to three halogens, 
(CH2)0-iC3-6 cycloaikyi, and- v > : 

20 (CH2)6-2R» wherein R is selected from thfc group conssiting of phenyl, furan, 

tetrahydrofuran, and piperidine; wherein R and cycloalkyl are unsubstituted or 
substituted with orte t6 Ihree groups indepehdently selected from halogehv €)GH3; 
"OGF3, CH3? and=GF3;and ^ - ^ ' - - i 

fa 1% 0 poiiq Ol ;4f^! 3iir. 

25 ~R3 is selected from the group consisting of 
» hydrogen, 

r Ci~6 alkyl; unsubstituted or substituted with hydroxy, methoxy, or one to five 

! hl^ens7 q> V • ^ :r:T lt**r/:.yw' 

> ! ! °3 C2^ f aikenyl ! , unsubstituted or substituted with' hydroxy* meffioxy, or one to 

30 five halogens, 

(CH2)6-2C3!8 cycloalkyl, wherein cycloalkyl' has one iloublb bond and is 

• unsubstituted or substituted with one to four substituents independently selected from 
' the group consisting of (a) zero to three halogens and methyl and (b) zero.pr 1 phenyl, 
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(CH2)0-lR> wherein R is selected from the group consisting of 1,3-dioxoIane, 
1,3^'dioxane, phenyl, furan, and pyridine; wherein R is unsubstituted or substituted 
with one to three groups independently selected from halogen, OGH3,J3CE3, CH3,s ty 

and'CF3^:?; ^-.^i^uiq ;-v-...J :*rz K> • « 5»V«i .>■: *^ :uqi. *s\y:> /n.irC^q ;t-;.«j 

5 Another embodiment comprises compounds that have formula la as 

described above wherein 

Rl is adamantyl; unsubstituted or substituted with one to five substituents 
iiiclependently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

said phenyl is unsubstituted or substituted with one to three halogens; 1 
10 X is a bond; 
Zis S; 

W is a bond or NH; and 

R4is a G2%'aUcylra^'gr5iip v unsubstituted or substituted with one to three 
subktiftueirts R^wfi^wctfR^ 

15 and phenyl, wherein phenyl is unsubstituted or substituted with one to three 

substituents independently selected frorh halogen, CH3, CF3, OCH3, and OCF3 

* Andther embodiment relates to compounds of formula la, as described 
below, or a phaimaceuticaliy acceptable, salt or prodnig thereof; Wherein: ^ 
Rl is adamantyl, unsubstituted or substituted with one to five substituents 
20 in^peh^ently seated from halogen, OCH3^0CF3, CH3'; CF3, ami phenyl, whetein 

said phenyl is uhsubistituted or substitiited with one fo tftree halogens; 

X is selected from the group consisting of CH2 and a single bond; 
W and Z are single bonds; and 

R*is 

a C3.8 alkylene group, optionally containing one heteroatom selected from O 
and NRb between two adjacent carbon atoms of said C3-8 alkylene group, optionally 
containing brie to two carbon-carbon double bonds when R4 is a C3-8 alkylene group, 

and optionally also comprising a carboh<arbon single bond connecting two non-^ 
adjacent caifcon atoms of said C3-8 alkylene group, or 

a C4-8 cycloalkyl group; 
wherein Rb is selected from the group consisting of hydrogen arid Ci-6 alkyl, 
unsubstituted or substituted with one to six substituents independently selected from 



25 



30 
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zero to five fluorines and zero to one phenyl ;said phenyl being unsubstituted or 
substituted with one to three substituents independently selected from halogen, ; CH3 f 

CF3,OCH3,andOCF3; v : . v- 

wherein R4 is unsubstituted or substituted with one to five Rc substituents, wherein 
5 each Rc is independently selected from halogen, OH, OCH3, OCF3, Ci-6 alkyl, 
C2i6.alkenyl, phenyl, biphenyl, C3-8 cycloalkyl, C.i-6 alkyloxycarbonyl, an epoxide 

group bridging 2 adjacent carbons, and 1 ,3-dioxolanyI geminally disubstituted onto 
one carbon of R 4 , wherein each Ci-6 alkyl and C2-6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected from zero tq three 
10 halogens and zero to two groups selected from phenyl, Ci-6 alkyloxycarbonyl, 1,3- 

dioxolanyl geminally disubstituted onto one cstibon, and CN, and wherein each 
phenyl, biphenyl, and C3-8 cycloalkyl, either as R c or as a substituent on Rc, is 

unsubstituted or substituted with one to three groups independently selected from 
halogen, CH3 j CF3, OCH3, and OCF3; 

15 

wherein R 4 optionally has a fused phenyl ring, a benzodioxinyl ring, or a 
dihydrobenzodioxinyl ring, said phenyl ring, benzodioxinyl ring, and 
dihydrobenzodioxinyl ring being unsubstituted or substituted with one to three 
substituents independently selected from halogen, CH3 t CF3, OCH3, and OCF3; and 

20 

wherein R4, including said optional fused phenyl ring, benzodioxinyl ring, or 
dihydrobenzodioxinyl ring and including all substituents on R4 and said fused phenyl 
ring, benzodiokinyl nng,ior dihydrobenzodioxinyl! ring, hks no mtire than 20 carbon 
atoms. 

25 Another embodiment of compounds having formula I or formula la as 

described above, comprises compounds which Z is S and WR2 is selected from 
NH2andR2 £ j; I 

" . ! Another subset of compound having formula I or formula la as 
described above includes compound in which W and Z are single bonds. 
30 Dlustrative, but nonlimiting, examples of compounds of the present 

invention that are useful as inhibitors of the 11-beta-hydroxysteroid dehydrogenase 
Type I enzyme are the following: f 
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or a pharmaceutically acceptable salt or prodrug thereof . 

Definitions: : t ;t : 1 . , ■,;■;**-.: 



t "Ac" is acetyl, which is GH3C(0)-. . ? .... 

"Alky!", as well as other groups having the prefix "alk", such as alkoxy 
10 or alkanoyl, means carbon chains ; which may be linear or branched or .combinations 
thereof, unless the carbon chain is defined otherwise. Examples of alkyl groups 
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include methyl, ethyl, propyl, isopropyl, butyl, sec- and tert-butyl, pentyl, hexyl, 
heptyl, octyl, nonyl, and the like. 

/ .a : "Alkenyl" means carbon i chains which contain at least one carborf- 

carbon double bond, and which may be linear or branched or combinations thereof, 
5 unless the carbon chain is defined otherwise: -Examples of alkenyl include vinyl; allyl, 
isbproperiyl, peritenyl, hexenyl, heptenyl - l-propenyi; 2-butenyl, 2-rhethyi;2-butenyl, 
arid the like.*'/ 1 ' : : : - .» -•>, 

M - : {.. "Alkynyl" means'carbori chains which contain at least one carbon- 
carbon triple bond* iand which may be linear or branched or combinations thereof. 
10 Examples of alkynyl include ethynyl, propargyl, 3-methyl-l-pentynyl, 2-heptynyl and 
^the like;* I ^ i ' = v • k; Kin/.-v ;.; ■', : : v: •.. \ "?. . 

"AlkyleneV; refers to carbon chains that are bifunctional, such as -CH2-, 
>(GH2)2-« -(CH2)3-. and the like. Alkylene groups are linear or branched, unless 
otherwise indicated: Pofc^mparisbn^'alkyl^groups are mohofunctional: - 
15 s uun* * , r v©ycloalkyl" means a saturated carbocyclic -ring having a specified 
30 nUitiber of cM)6n atom 

cyclopentyl, cyclohbxyl, cycloheptyl, r and the like:* A cycloalkyl group generally is 
rifori^^lifruffi^^ are bicyclic and 

tricyclic carbocyclic ring systems. Cycloalkyl, bicycloalkyl and tricycloalkyl groups 
20 are saturated unless otherwise defined 
*+' ^ ; - • C'Ai^^ 
r 6rily'cSbon j iring Moms. W^ffckSjffi'-irfl&itt monoc>tlte^r Bic^clic^6-10 ' 
^^b^red^m^^^ 

#Merfe^^ oi flftfofifiayjo&j- o\ ml f,v/> of. ufcus oi use futiW.e;*'.*' 

25 &m^f&'tib (ip&i^ > 

f 0 4Sri?ffififi<^ heteroatbm-select^d from: N, J S and^ J ; * \ > 

(including SOjand SG2) ; cExamples of heteroeyelesiincltideitetrahydrofuran, » m : vu rpn 

jpiperidine^piperam thiomorphbline^ and tetrahydrothiophene 1 1 - 

! di r dxiaeV? yc " u,r; ft*'* fcu^ucq s i ^'\'^ * •:; pf*^ jura ?p- 
30 n"Heterc>aryl " mearisran aromatic heterbcycle that contains at least one 

^ mi^g;heteroatomtsel^te:d!frorn N, 0 and S (including SO and SO2). Heteroaryls can 

( be;YusedH6 other heteroaryls -of to other kinds of rings/ such 1 as aryls; cycloalkyls and 
Fheter6eycles>th^ 

include py^ pyrazblyl, pyridyl; oxazolyl; oxadiazolyl, 

35 Yhiadiazolyl, thiazolyl,' imidkzolyl; triazolyl /tetrazolyl ^ furanyl, triazinyl, thienyl,and 
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pyrimidyl. Examples of ring "systems -ifrWhicK a-heteroaryl shares a common side ^ 
with phenyl include berizisoxraole;>benz6>^ 

benzof tiran; berizothidphene (iricludihg^S-oxide and ^ dioxide),: qui noli ne/ indole, > •*■ 
isdquirioline; dibenzdfurah,arid the like. .Heteroarbmatic rings can also be fused 

5 together, as in >furo(<2;3-^^^ >>o " 1 •^•-•-.c -j* 

v "Halogen" includes fluorine^ chlorine^ 

and fluorine are generally preferred. Fluorine is most often preferred when the 
Halogens are' substituted on an 'alfcyl or alkoxyjgrpup (e.g. rGEgO^and GE3@H20);. 

iUCj f Kv. >f V:The tenii} M cqmposition^^ intended 
10 toenfebm^ 

SV that make up the earner? as] well^an^ produ^whiah^'sults^i 

fixim^cdMb^ or aggregation of any two or more of the ingredients, 

drfromdife^ 

or interaictiohs of drietor more oftthe ! ingredientsl ; 'Accordingly* the pharmaceutical 
15 compositions of the preseht ihveintidn encompass compositions made^by admixing a 
compound of the present invention and a pharmaceutical^ acceptable carrier. 

Optical Isomers - Diastereomers '<Gedmetric>Isomet^ ^'Tautomers: 
J ^ Compounds 1 of Fdhriula*^ 

20 asymmetric centers and can thus ftccurias racem£ites l and raeemic mixtures^single 
enantiomers, diastereomeric mixtures and individual diastereomers. The present 
invention is meant to comprehend allsuch isomeric forms of the compounds of 
Formula!, r * .« .:"■«; ... .v . • r ... 

Some of the compounds described herein contain olefinic double : ,. 

25 bonds, and unless specified otherwise, are meant to include both E and Z geometric 

isomers.'- *■ V :' " w-' • ■= - ; « 

' ■ : Some of the compounds described herein may exist- as tautomers, 
which have different points of attachment of hydrogen accompanied by one or more 
double bond shifts. For example, a ketone and its enol form are keto-enol tautomers. 

30 The individual tautomers as well admixtures thereof are encompassed with 

compounds of Formula ! and Formula la. In the current application, thiol substituents 
on the carbon of the triazole ring have thioketone tautomers, and the thioketone 
tautomer is also represented by the formula showing the triazole with a thiol group on 
the ring. 
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If desired, racemic mixtures of compounds of Formula I and Formula 
la may be separated so that the individual enantiomers are isolated. The separation 
can be carried out by methods well known in the art, such as the coupling of a racemic 
mixture of compounds of Formula I or Formula la to an enantiomerically pure 
5 compound to form a diastereomeric mixture, which is then separated into individual 
diastereomers by standard methods* such as fractional crystallization or 
chromatography. The coupling reaction is often the formation of salts using an . 
enantiomerically pure acid or base. The diasteromeric derivatives may then be 
converted to the pure enantiomers by cleaving the'added chiral residue from the 

10 diastereomeric compound. The racemic mixture of the compounds of Formula I or 
Formula la can also be separated directly by chromatographic methods utilizing chiral 
stationary phases, which methods are well known in the art. v - ; . \ 

> Alternatively, enantiomers of compounds of the general Formula I and 
Formula la may be obtained by stereoselective synthesis using optically pure starting 

15 materials or'reagents of known configuration. Such methods are well known in the 

•art. >- ' '■' • -' '- : 4 \ ■:■ •: ".-r.-v: : ; . . ~: 

Compounds of Formula I and may have more than one asymmetric 
centers Such compounds may occuras mixtures of diasteromers; whiclrcan be 
separated into individual diasteromers by^standard methods, and the diastereoiners can 

20 be further separated to individual enantiomers as described above. 

SaltS: ' - * •> a- v'^ii v* .» . 1 * * . '-r ,.->ni • »,;• 

v ^ 7 Theitem 

tftQinfphai^^eutical^ 

25 id?gani&ft^ Salts^erivedifromcinorganic^bases 

10 ^ineludfc^uhMnu 

ijffianlganic salts", manganousv potassium ;sodium^ zinc, and the 1 like; Particularly- 
preferred are the ammonium, calcium/ magnesium; potassium; and sodium -salts. Salts 
' in th'e r solid form itiay exist in more'thari one crystal structure, and may*also be inthe' 

30 form^of hydrates. ' Salts derived frorri'pharmaceutically acceptable organic non-toxic 
bases include salts of primary,- secondairy, and tertiary amines, substituted amines 
including naturally occurring substituted amines, cyclic amines, and basic ion 
'exchange resins, such as arginine, betaine, caffeine, cholinei N^N-t . ■ ' ' 
dibehzylethylenediaminevdiethylamine, 2-diethylaminoethanbl, 2- . f , 

35 dimethylaminoethanolv ethanolamine, ethylenediamine, N-ethyl-morpholine,' N- 
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.£ ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine, 
lysine, methylglucamineVmorpholine, pipe^ polyamine resins, 

procaine^ purines, theobromines triethylamine, trimethylamine, tripropylamine, 
tromethamine, and thelike^ r / ; . • i . r}r { s ?\..w -m^, 
5 -'-^ When the compound of the present invention is basic, salts may be 

prepared from pharmaceutically acceptable non-toxic acids? including inorganic and 
orgainic -acids. Such acids include acetic* benzenesulfonic;rbenzoic,:cahiphorsulfonic, 
citric, ethanesulfonic; ifumaric, gluconic;? glutamic • hydrobromici v hydrochloric \< ? 
isethibnic, lactic, malisic^malic^mandelic, methanesulfonic,>mucic, nitric;<:pambic, 
pantdthenic^hosphorici'succinic^sulfi^ 
, t Iike?>Parti^ accjjptable^ 
hydmBmmc^hydrochT 

cases, compounds of the pfesentJinVention are bas 

THe'triazole compounds of this invention may also be made and handled as non- 
15 pharmaceutically acceptable salts (e.g. trifluoroacetate salts) during synthesis before 
they ^are used in making pharmaceuticals. 

* It wi 11 be understood that ; as used herein , references to the compounds 
of Formula I and Formula la are meant to^also include the pharmaceutically acceptable 
salts, and also salts that are not pharmaceutically acceptable when' they are used as 
20 precursors to the free compounds or their pharmaceutically acceptable salts or in other 
synthetic manipulations. ; < : 

* r- . : •• >• • ; . * . • .1 \,\ t 

Metabolites - Prodrugs: i , j : , r 

;r Metabolites of the compounds of this invention that are therapeutically 
25 active and that are also defined by Formula I are also within the scope of this 
invention. Prodrugs are compounds that are converted to therapeutically active 
compounds as they are being administered to a patient or after they have been 
administered to a patient. Prodrugs, which themselves do not have the structures 
claimed herein, but which are converted to active compounds defined by Formula I 
30 during or after administration to a mammalian patient, are prodrugs and are 
compounds of this invention, as are their active metabolites that are defined by 
Formula I. 
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Biochemical Mechanism: 

The compounds of this invention are selective inhibitors of the 
1 lp-HSDl enzyme. Their utility in treating type 2 diabetes; high blood pressure; 
5 dyslipidemia, obesity, and other diseases and conditions is believed to derive from the : 
biochemical mechanism described below. This mechanism is provided for clarification 
only, and is non-limiting as to the scope and utility of the eompounds.claimed. 

' 1 Corticosteroids, also referred to as glucocorticoids, are steroid hormones 
that play ah important physiological role in mammals, including humans. Control (also 

10 referred to as modulation) of glucocorticoid activity is important in regulating; 
physiological processes in a wide range of tissues and organs: • ; 1 f ! • 

' Glucocorticoid concentrations are modulated by the tissue-specific 
1 lp-hydroxysteroid dehydrogenase enzymes. The two enzymes (also referred to as< 
isozymes) of lip-HSD (llp-HSDl arid 11P-HSD2) have different cdfactor 

15 requirements and substrate' affinities (See Figure 1). • Each has been successfully cloned 
in* both rat and human tissues. The- 1 Ip-hydroxysteroid dehydrogenase type 2 enzyme 
(l ip^HSD2) is a high affinity enzyme (Km forglucocorticqid = 10 riM) that generally 
uses NAD+ as the preferred cofactor and rapidly dehydfogenates 11 pthydrbxy- : 
glucocorticoids, such as Cortisol, toll -keto glucocorticoids, such as cortisone. ; The 

20 1 lp-hydroxysteroid dehydrogenase type 1 enzyme (llp-HSDl) is a low affinity enzyme 
that generally uses NADP+ as a cofactor rather than NAD+ (Agarwal et al; 1994, J. 
Bibl^Chem .. 269? 25959^25962); ■> fit IVitfo studies have shown! that 11 P-HSD1 is 
capable of acting as both tf reduciase^rid 'aidehydrogehase: However ; 1 1 P- l HSD Fin 
vivo generally acts as a reductase, converting 11-ketoglucocorticoids, such as cortisone, 

25 to 1 1 p-hydroxyglucocorticoids such as Cortisol. 

' . "io 
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Figure 1: 11 Beta-hydroxysteroid Dehydrogenase 
Redox Equilibrium of Corticosteroids 
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f.nb try* ^ ' ( GlucGcSiticoid 

receptors, the most important •©£ which ar& th@*ffiin£t^rcd^ , ; 

5 glucc^6i>rticbid receptors. Miiieralbco^ with ' 

aldosterone; regulate water -arid salts in the body and help control' the salt-water balance. 
The mineralocorticoid receptors are nonselective* having an approximately equal 
affinity forcori^ are bftenipfe^ent in 

tissues where Cortisol is not normally present l THe'l l^HSD2 enzymeis often present 

10 iritKese same tissues where the hiineralocbrticbid receptors are located. The H(J- 
HSD2 enzyme converts Cortisol to cortisone;: which does not effectively biritf tbi the? 
receptor iti competition with aldosterone. This prevents Cortisol from binding to the 
mineralocorticoid receptor, where it would interfere with the regulation of water and 
salt by aldosterone and the Mnera^ ] ;V- ^ 

15 ' ? For example? patients suffering from 1 Apparent Mineralocorticoid 

Excess (AME: see S : Ulick et al , ;• J. Clin; Endocrinol . Metab. . 49: 757-763; 1979), a 
cbngenital syndrome in which the patient has severe hypertension, have Cortisol in the 
mineralocorticoid reiceptbr target tissues due to reduced activity of the 1 ip^HSD2 
enzyme. Mutations of the gene encoding 1 1 p-HSD2 have been identified in several 

20 patients. TKe cdrtiisol binds to the mineralocorticoid receptor as effectively as 

aldosterone, causing severe hypertension. The symptoms of AME can also be induced 
by administration of glycyrrhetinic acid, whichTs a component of licorice root iand 
which inhibits the 1 1 [J-HSD2 enzyme. The glycyrrhetinic acid apparently prevents 
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conversion of Cortisol to cortisone, so that the amount of Cortisol available for binding 
to the mineralocorticoid receptor increases, resulting in hypertension. 

The activity of 1 lp-HSD2 is also high in the placenta. This may protect 
the fetus from elevated levels of circulating Cortisol, which may be detrimental to the 
5 health of a developing fetus. 

Utilities: 

The present invention also relates to the use of a compound of 
structural formula I or la 

■ • • R . x - i :V ZR3 

N-N 

io ' "" : ' . ; ' : ' . ' (') ; * . " ' ; ^ • 

wherein:"' 

Ri is adamantyl, unsubstituted or substituted with one to five substituents 
independently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

said phenyl is unsubstituted or substituted with one to three halogens; 

W is selected from the group consisting of NRa and a single bond; 
X is selected from the group consisting of CH2 aiid a single bond; 

Z is selected from the gjroup consisting of S and a single bond; 



15 



20 Ra is sefe^tliPfrom the group consisting of hydrogen and Ci_6 alkyl, wherein alkyl is 

TO , (CHSV^So^yijJsy^il wiv, 

unsubstituted or substituted with one to five fluonnes; 

R2 is selected from the group consisting of 
hydrogen, 

25 Cilib alkyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C1-.3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 
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C2-10 alkenyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 
5 CH2CO2H, 

- ^^6i:8alkyl,-^ f ^ : ^ *-^ < ^ — 

(CH2)0-2C5-1 2 bicycloalkyi, 
10 (CH2)0-2adamantyi; and " J 

wherein said C3-9 cycloalkyl and C5-12 bicycloalkyi optionally have one to two 
double bonds, and said C3-9 cycloalkyl, €5. 12 bicycloalkyi, and adamantyl are 

unsubstltutecl or substituted with one to six substituents in selected from 

15 (a) zero to five halogens, CH3, CF3, OCH3, and OCF3, and (b) zero or one phenyl, 

said phenyl being unsubstituted or substituted with one to four groups independently 
selected from halogen, OCH3, OCF3, CH3, and CF3; 

R3 is selected from the group consisting of 
20 hydrogen, 

Ci-io alkyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 
25 C2-10 alkenyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 

YC3-9 cycloalkyl, 
30 YC5-12 bicycloalkyi, 

Yadamantyl, and 

YR; 

wherein said C3-9 cycloalkyl and C5-12 bicycloalkyi optionally have one to two 
double bonds, and said C3-9 cycloalkyl, C5-12 bicycloalkyi, and adamantyl are 
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unsubstituted or substituted with one to six substituents independently selected from 
(a) zero to five halogens, CH3, CF3, OCH3, and OCF3, and (b) zero or one phenyl, 

said phenyl being unsubstituted or substituted with one to four groups independently 
'selected from halogen, oeH3/OCT3/CH3,'and CF3; • * 
5 • . ■ 1- . - 

Ris selected from the groupconsistirig-of benzodid*olarie; furatn, tetthydfofurari, ! 
thiophene, tetraliydrothiophene, dihydropyrari, tetrahydrbpyran, pyridinerpiperidifie, 
benzofuran, diHydrobehzofuran, benzdthiophene, dihydrobenzothiopKene, indole- r 
ditiydroindole, indene, iridane, lv3^dioxolaneri3-dioxane, phenyl, and riaphthyl; 
10 wherein R is unsubstituted or substituted with one to four 'groups independently 
selected from halogen, Ci-4 alkylthio, Ci-4 alkylsulfinyl, Q-4 alkylsulfonyl, C2-4 
alkeriylsulfonyl, CN, OH, OCH3, OCF3, and Ci^ alkyl, said C1-4 alkyl being 

unsubstituted or substituted with bne to five halogens or bn^substituent selected from 
OH l and Gi.3 alkoxy; and : ; v ; r' : • x ; k ; : ! 

15 ^ ' ■ — - 

Y is selected from (CH2)0-2 and (-HC=CH-); 

or afertiatiVely R2 ami R3 takeh together forma bridging group R* providing a 

... . * 

compound of structural fbrmulala: v 

W-R 4 

90 N-N 

ejiOXO'wXf 8g&j*tfirj|X qicn^fcm^ owes ^|^mpo3>* u'tiq r.:/' su\ v:^-;v«p -r/r'i? 

a C2-8 alkylene group, optionally containing one heteroatom selected from O 
andNRo, between two adjacent carbon atoms of said C2-8 alkylene group, optionally 
25 containing one to two carbon-carbon double bonds when R4 is a C3-8 alkylehe group, 

and optionally also comprising a carbon-carbon single bond connecting two non- 
adjacent carbon atoms of said C2-8 alkylene group, or . 

a C4-8 cycloalkyl group; 
' wHereiii Rb is selebted from the group consisting of hydrogen and Ci-6 alkyl, 
30 unsubstituted or substituted with one to six substituents independently selected from 
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zero to five fluorines and zero or one phenyl, said phenyl being unsubstituted or 
substituted with one to three substituents independently selected from halogen, CH3 t 

CF3, OCH3;andCiCF3; * ! " * 

wherein R4 is unsubstituted or substituted witji one to five Rc substituents, wherein 
5 each Rc is indeTCnUentlv selixted from hUogeii,' OH, OCH3, OCF3, Ci-6 alkyl, 
C2-6 alkenyl, phenyl, biphenyl, C3-8 cycloalkyl, Ci-6 alkyloxycarbonyl, an epoxide 

group bridging 2 adjacent carbons, and 1,3-dioxolanyl gemihally disubstituted onto 
one carbon of R4, wherein each Ci-6 alkyl and C2-6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected from zero to three 
10 halogens and zero to two groups selected from phenyl, Ci-6 alkyloxycarbonyl, 1,3- 

dioxolanyl geminally disubstituted onto on^carbon, and CN, and wherein each 
phenyl, biphenyl, and C3-8 cycloalkyl, either 9sR c or as a substituent on Rc, is 

unsubstituted or substituted with one to thr|fe groups independently selected from 
halogen, CH3, CF3, OCH3, and OC^i; , ;J 

15 

wherein R4 optionally has a fused phenyl ring, a benzodioxinyl ring, or a 
dihydrbt)ehz6dioxihyl ring, said'phenyl ring, benzodioxinyl ring, and 
dihyclrbbenzbdioxm^ unsubstituted^or substituted with one to three 

substituents independently selected from halogen, CH3, CF3, OCH3, and OCF3; and 

20 . * ■ '••- •< u- - -ivr 

wherein R 4 , including said optional fused phenyl ring, benzodioxinyl ring, or 
dihydrobenzodioxinyl ring and including all substituents on R4 and said fused phenyl 
ring, /benzodioxinyl ring, or dihydroberizodioxihyl ring, has no more than 20 carbon 
atoms; * ■•: ; ' ' . O ' \ ■* '■■ . 1 ■ x ,' 

25 c • r<; * v - ' > ■ . ' : ' , ■ <v >' : 

« for fife inhibition of the reductase activity of 1 1 P-hydroxysterdid dehydrogenase, 
which is responsible for the conversion of cortisone to Cortisol. Excess Cortisol is 
associateid With numerous disorders, including NIDDM, obesity, dyslipidemia, insulin 
resistance, and hyp6itehsion. k The present invention relates to the use of an 11P-HSD1 

30 inhibitor for the treatment, cohtrol, amelioration, ancl/or delay of onset of diseases and 
conditions that are mediated by excess or uncontrolled amounts of Cortisol and/or 
other corticosteroids in a patient by the administration of a therapeutically effective 
amoiint of an 1 1 p-HSD 1 inhibitor Inhibition of the 1 1 p-HSD 1 enzyme limits the 
conversion of cortisone, which is normally inert, to Cortisol, which can cause or 
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contribute to the symptoms of these diseases and conditions if it is present in ' 
excessive amounts. 4 

MDDM. Hypertension . In a second aspect, the compounds of this 
invention are selective for inhibition of llp-HSDl in comparison' with HP-HSD2. 
5 Inhibition of 11P-HSD2 cari cause serious side effects, siich as hypertension. It was 
previously demonstrated that llp-HSDl inhibitors can ameliorate some of the 
symptoms of NIDDMi such as insulin resistance (B. R. Walker et al. ? 1995, J. Clin. 
Endocrinol! Metab. , 80: 3155^31 59)/ However, these studies were carried out using 
glycyrrhetinic acid arid carberioxblbne, which are ! inhibitors of both l l p-HSDl and 
10 1 l p-HSD2. Glycyrrhetinic acid arid carbenoxolone are believed to cause hypertension 
through the inhibition of llp-HSD2: ^ v. '• < 

Cortisol is an irifiportant dhd well recognized anti-inflammatory agent. 
However, Cortisol also has detrimental effects if present in large amounts. For - { 
example; Cortisol acts as ah antagonist to the action of insulin in the liver, so that i } ' ' ' 
15 insulin sensitivity is reduced in the liver, resulting in increased gliicdneogeriesis and 
elevated levelsbf glucose in the liver. Thereforerpatients who already have impaired 
glucose tolerance have a greater probability of developing type 2 diabetes in the 
presence of abnormally high levels of Cortisol. - ' : - 

High levels of Cortisol in tissues where the mineralbcorticbid receptor 
20 is present can lead to hypertension, as discussed in the previous section. The 1 lp- 
HSD2 enzyme effects the bxidation of Cortisol to cortisone; The llf&HSDl enzyme 
acts as a reductase • converting 

" iiihibi ti oli^of - f 14 P-HSE> acTi vity will shift" the ratio of Cortisol and cortisone in specific 
%§Su^ a 
25 ^M*e®^^ 

10 ! f o%e J exten1 Wat^ of Type 2 diabetes, 

"mM&fibn'df (hV 

^symptoms of type II J diabetes! h Admiriis effective amount of 

•Wllp=HSDl iilKibitdr therefore should 
30 5 amelibratirig the symptoms NIDDM;'ari<l admihistratibn^bf a therapeutically effective 
* K amount-6f ah 11 p^HSDl inhibitor on a regular basis may actually delay or prevent the 
briset ; of Type H diabetes in a mammalian patierit in need thereof, and particularly in a 
human patient: V l • ^ T\\-'-r.^j.*V: - v^\•'^V^ ci: " ■ r* " ■ ;* - '. 

" J; ' ,AH " ' : Cushing's Syndrome 1 . The effect of elevated levels of Cortisol is also 
35 observed in patients who have Cushing's syndrome, which is a metabolic disease 
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characterized by high levels of Cortisol in the blood stream. Patients with (Slashing's 
syndrome often develop Type 2 diabetes. - ^ : - <». /: «• '*« 
Obesity. Metabolic Syndrome. Dvslipidemia. Excessive levels of 
coitisol have been associated with obesity, perhaps due to increased hep£tic ? 'V l,t >' * 
5 gluconebgeriesis JAbdbmnal obesity is 

hyprinsulinemia; h)pertriglyceHdeniia, arid other factors of Syndr6me ( Xi'such as High 
blo6d pressure, Elevated VLDL; arid reduced HDE A Montague et M.^Oiabetes^OOO, 
49: 8S3-8BS: lliius^th^ 

inhibitor may be useful ^the^tmeh? m tfff^&f^^ 

10 independent of its effectiveness in'treatiri^ treatment wffii<an*' 

' l?pIKminffl^ d^effiaps^ 
tfremingWnBre^^^^ * 
cb^inatibri^ arid exercise/-' c ™ ^ --be- v>? 

• r By ; ^udrig-ih3uliri'itsistatri'c6 arid maintaining senim glucose at 

15 nbrmal concentrations, compounds of this inveritibn niay also have utility in the ' 
treatment and prevention of the- numerous conditions that often accompany Type II 
diabetes and insulin resistance, including the metabolic syndrome ("Syndrome X ,? ), 
obesity, reactive hypoglycemia, arid diabetic dyslipidemia. 
Other Utilities: ~ v . ■ ° 

20 The following diseiases, disorders and ^ 

diabetes, andsome or all of these may be treated, controlled, or in some cases r < 
prevented or at least have their onset delayed, by treatinerit with the compounds of this 
invention: (1) hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, (4) 
obesity, (5) lipid disorders, (6) dyslipidemia, (7) hyperlipideriiia, (8) - 

25 hypertriglyceridemia; (9) hypercholesterolemia, (10) low HDL levels, (11) high LDL 
levels, (12) atherosclerosis and its sequelae, (13) vascular restenosis, (14) pancreatitis, 
(15) abdbrninal Obesity, (16) neurodegenerative disease, (17) retinopathy, (18) 
nephropathy, (19) neuropathy, (20) Syndrome X, and other disorders where insulin 
resistance is a component.^ 

30 ' Cognition and Dementia. There are also data indicating that excessive 

levels of coitisol in the brain may result in neuronal loss and neuronal dysfunction 
through the potentiation of neurotoxins. There have been suggestions in the literature 
that the cognitive impairment that sometimes is associated with aging may also be 
associated with excess levels of Cortisol in the brain. See J. R. Seckl and B. 

35 R.Walker, Endocrinology, 2001, 142: 1371-1376, and references cited therein. 
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Therefore, administration of an effective amount of an 1 lp-HSDl inhibitor may result 
in the reduction, amelioration, control or prevention of cognitive impairment 
associated with aging and of neuronal dysfunction 

Atherosclerosis; As described above, inhibition of 1 1 0-HSD1 activity 
5 and a reduction in the amount of Cortisol can also be beneficial in treating or 
controlling hypertension, which otherwise can result from uncontrolled levels of 
Cortisol'. Since hypertension and dyslipideittia contribute to the development of 
atherosclerosis; administration of a therapeutically ieff^tive "an llp^HSDl 

inhibitor of this invention may be especially beneficial in treating, controlling, 
10 ddajangthebnsetdf, drp^ 1 : 

\,: :oi • t . ^ t ry : , • ■.. Effe c t s on Paiicreas; Inhibition^ >1 1 F-HSDT activity in isolated 

munnV patter^ (B. Davani et 

al , J: Biol. Ghem.;2000, 275: 34841-34844): Glucocorticoids were previously 
sHowh to reduce insulin secretion in vivo . ' CB; Billaudel et al., Horrii: Metab. Res., 
15 1079,11: 555-560). ^ , . ; v , : - ... > 

: j. ( : i *! 1 1 ^ Reduction of 'Ihlfabcul^ Pressure/ Recent data suggests a ; connection 
between the levels of glucocorticoid target receptors and the 1 l p-HSD enzymes and 
the susceptibility to glaucoma (J. Stokes et al., Invest. OphthamoK, 2000, 41: 1629- 
1638^ in reducing * 

20 intraocular pressure in the treatment of glaucoma. 

' } ■ brimunomodulation. In certain disease states, such as tuberculosis, 
psoriasis, and stress in general, high glucocorticoid activity shifts the immune 
^respo^ when in fact a cell based response may be more 

Gt^effigfti^ glucocorticoid 
25 ^levelsrsucn^asxirtisolrtnereby shifting the immune' response to a cell* based response: 

^lifiyEffite 13: ^576^581.- > ' i ^ ; r,. j < 

^i&)?.r;wi iQtfi Q Qsfeoporosisf ; Glucocorticoids can inhibit bone formation; which ean 
result in a net fione^lo^ Other data 's 
30 ' resorption; It-theiefore appears that inhibition of 1 ip-HSDl may be beneficial in 
preventing bcme io^s due to ostdb^orosis! See C.H.Kim et I 'ali, J: Endocrinol 1999V 
; 162: ^37li379rC.6;Bd 199^23:^ 119-125; ?and M.S.Cooper 'et al., 

-Mti?4(mV2T} 3>5-3 % 8r: r - ^ ; ' 

^..irc ,<.-. • < *The 5 above utilities are all believed to be achieved by treatment with 
35 i 1 p-HSDlMnhibitore: Since concurrent inhibition of 11 p-HSD2 may have deleterious 
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side effects 6i may'actual ly'incfease the amount bf ^bitisol in the target tissue where : 
reduction of Cortisol is desired', selective inhibition of 11 p-HSDt afctiVffy with little or 
nd inhibition of iip-HSD2 activity is even more desirable. This need has not been 
recognized to elate, and neither natural nor synthetic selective^ l r P'-HSETr inhibitors J f ' 
5 havVtieteii identified. FuitHenimore, tfi e use of selective inhibitors of iip^lKbPhas 
not Seen dfescribdd: > * !jc;w ' : ^"'i':^ •! IS V;2?>* u*/. } * irjr*i,r,?v, - 

constant IC50 ojFl&sWfii 100 ^and^pMefablyl^lth^lTO hMi^The'compourfdis 
preferably^^ constant IC50 against 11P-HSD2 

10 gjeater than~500(nNli and 7 preferably greater thah\10OO^nMCi GenerallyV[the)IG50iratio 

or'gieaferii EVefrm&re<pre^^^ 

l^HSDl r b'f iffi^ greater " • * w< ywhwi txr> <y: w 

15 Combination Th6rapv: m • ; ; ^ ; 

Coinpdiinds of structural formula I may be used in combination with 
one or more other drugs in the treatment; prevention, suppression or amelioration of 
diseases or conditions for which compounds of Structural formula I or the other drugs 
have utility. Typically the combinatidii 6f the drugs is^safer or more effective thiah 

20 either drug alonb, or the combination's safef or more effective than wbuldbe 

exjpected based dnKthe additive properties of the individual drugs. Such other drug(s) 
may be administered/by a route and in an amount commonly used contemporaneously 
or sequentially with a compound of structural formula V When a compound of 
structural formula I is used contemporaneously with one 6r more other drugs, a 

25 combination product containing such other drug(s) and the compound of structural 
foririuiril iis preferred. However, 4 combination therapy also includes therapies in 
which thb compound of structural formula l and one or more other drugs'are 
administered on different overlapping schedules. It is contemplated that when used in 
combination with other active ingredients, the compound of the present invention or 

30 the other active ingredient or both may be used effectively in lower doses than when 
each is used alone. 4 Accordingly, the pharmaceutical compositions of the present 
invention include those that contain one or more other active ingredients, in addition 
to a compound of structural formula I. 
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Examples of other active ingredients that may be aidministered in V 
combination with a compound of structural formula I, and either administered 
separately or in the same pharmaceutical composition, include, but are not limited to: 

(a) dipepiidyl peptidase IV (DP-IV) inhibitors; 
5 (b) insulin sensitizers including (I) PPARy agonists such as the 

-glitazones (e.g. troglitazone, pioglitazone, englitazorie, MCC^SSS, rosiglitazone, and 
the like) and other PPAR ligands, including PPARd/v dual agonists, such as KRP- 
297, and PPARoc agonists such as gemfibrozil, clbfibrate, fenofibrate and bezafibrate, 
and (ii) biguanides, such as metformin and phenfbrmin; • f-'- 

10 (c) insulin or insulin 1 rriimetics; v 

(d) sulfonylureas and other in'suliri secretagbgues such as tolbutamide, 
glipizide, meglitinide and related materials; ' * > " 

(e) a-glucosidase inhibitors (such as acarbose); - 

(f) glucagon receptor antagonists such as those disclosed in WO 7 
15 98/04528, WO 99/01423, WO 00/39088 and WO 00/69810; 

f: ' (g) GUM, GLP-l nu^ 

those disclosed in WO00/42026 arid WOOO/59887; ' 

(h) GIP, GIP mimetics such as those disclosed in WO0O/5836O, and 
GIP receptor agonists; - 
20 (i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists such 

as those disclosed in WO 01/23420; 
(j) cholesterol lbweriri^^ 
1 inhibitors' (16vastatin,tsifnvastatin; pravastatin, eeri vastatin;'fluvastatin,t atorvastatin, 
itavastatin, rosuv&tat^^ 
25 v ^Pe^ derivatives of a cross-linked dextran), (iii) nicotinyl 

F0 lalcoholiiriic'otfnic acid 'or a T !salt^efebf^(i V) ? irihibitors of cholesterol absorption, such 
^1%^'exaniple^^^^^ arid b&ta-isitostiefbl (v) acyl Co Archblesterol ■ J : ! ! ; 

'acyltrarisferase inhibitbrs/such as, : -for exairiple;avasiiiiil^varid (vi) ariti-bxidarits, 
such as pfbbucbl; - *• ;«>u-^ . »rw • * ■^•■•'^ iv. 

30 : (k)PPAR8'agonistS/suchasthdsedisclb^ : 

(1) aritiobesity compounds such as feriflur^ne, dexfenflunimrie; i 
phentermine, sibutramine, orlistat, 5 neuropeptide Y Y5 antagonists; GB1 receptor 
inverse agonists and antagonists, p3 adrenergic receptor agonists, and melanocortin- 

receptor agonists, in particular iri'el^bcbitiri^'receptor agonists; ' 
35 (m) an ileal bile acid transporter inhibitor, 9 
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(n) agents i riterided for use in inflammatory conditi ons other than 
glucocorticoids, such as aspirin, non-steroidal ahti^iriflammatofy drugs, azulfidine, 
and cyclooxygenase 2 selective inhibitors, arid' .;o&<. > ,><j! <* ^> .ijjnvw.tf- 
11 ' (6) protein tyro 

5 The above' combinations 1 include "a compound of structural >f offnula I, or 

a pharmaceutical^ acceptable' salt ox solvate thereof /fiordnly watRohe^of more other 
active conipdunds'. Non-limiting examples include combinations of compounds of 
structural formula! with two br more active 5 ^ 

sulfonylureas, HMG^CbA f reducMse inhibitors; PPAi^agdrifsCs,vOT-*B inhibitors, 
10 DP-rV-iiihibitors and^hti-obesity cbm'pdahds^^i'!^^ o\ c$apw2LO } uptfm^ear anejf 
r< Adimnigtratiohlana <W ' i t wt+ppiisq qmrnnf (m) iii^Xj 

■ » a -v£m\: nf' t Any IsuitablS^ 

mammal; Specially a HuWan;vwitH ah^ffi^ive ASselSfW^ 

invention. For example; dial; rectal, topic^^ pareriteral,i6culax; pulmbnai^^nasal, and 
15 ^ the like may be employed; Dosage forms include tablets, troches, dispersions, 

suspensions, solutions, capsules, creams, ointments, aerosols, and the like. Preferably 

compounds of Formula I are administered orally. 

The effective dosage of active ingredient employed may vary . t 

depending on the particular compound employed; the mode of administration, the 
20 condition being treated and the severity of the' condition being treated! y Such dosage 

may be ascertained readily by a person skilled in the ait;> *. v> 

When treating or preventing diabetes mellitus and/or hyperglycemia or 

hypertriglyceridemia or other diseases for which compounds of Formula I are 

indicated, generally satisfactory results are obtained when the compounds of the 
25 present invention are administered at a daily dosage of from about 0.1 milligram to V 

about 100 milligram per kilogram of animal body weight, preferably given as a single 

daily dose or in divided doses two to six times a day, or in sustained release form. For 

most large mammals, the total daily dosage is from about 1.0 milligrams to about : 

1000 milligrams, preferably from about 1 milligrams to about 50 milligrams. In the 
30 case of ia 70 kg adult human, the total daily dose will generally be from about 7 

milligrams to about 350 milligrams; This dosage regimen may be adjusted to'provide 

the optimal therapeutic response. 

Pharmaceutical Compositions: ' ' 

Another aspect of the present invention provides pharmaceutical 
35 compositions which comprise a compound of Formula I or la, or a pharmaceutical^ 
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j r - acceptable saltor prodrug thereof as an active ingredient, and a pharmaceutical ly 
acceptable carrier. Optionally other therapeutic ingredients may be included in the 
pharmaceutical compositions as discussed previously. The term "pharmaceutical ly 
acceptable salts" refers to salts prepared from pharmaceutically acceptable non-toxic 
5 bases or acids; including inorganic bases or acids and organic bases or acids. 

The compositions include compositions suitable for oral, rectal, > ; ; 
topical, parenteral (including subcutaneous, intramuscular, and intravenous), ocular 
(ophthalmic)^ pulmonary (nasal pr buccal inhalation), or nasabadministration, 
although the most suitable route in any given case will depend on the nature and 

10 severity 6f the conditions being treated and on the nature of the active ingredient. 
Tliey may bfe 6biweniehtiy presented in unit dosage form and prepared by any of the 
methods' W^l'l^knbwn iri- : th'e ?, art of pharmacy'- ' : • ?> "'" ' r : 

*' In practical -use, the compounds" of Formula I cian be combined as the 
active iri f ^edient in intimate Admixture 1 with a pharirriaceutical carrier according to 

1 5 conventional phdnriaceiitical Compounding techniques. The carrier may take a wide 
vanety'of ^foims'd^pencUrig on the fonh -of preparatidri desired for administration, 1 e.g., 
bral or'jp^ehteral (including iritravehdus). in preparing the c6mpositibns for oral 
dosage form, any 'of the ^ usual pharmaceutical media may be employed^ such as; for 
examplS, Water; glycols, oils; IdCoKdls, flavoring agents, preservatives, coloring agents 

20 and the like" in the case of oraMiquid preparations; such as, for example, suspensions, 
elixirs 'arid §6Iutibris; ] ofcarriieire such as starches, sugars,' imcrocrystallihe cellulose, 
dHuehtsJ^anM^ lubricants; bTrilders, disintegrating agents'andthe like in 

Wet&W as; f6V'examt>le, powd6rs^hard and 'soft 1 ^ - 

capsules^ 

25 * l^p^S^ v ^ o«i«fc' w • 

%e%^st1idv^ in which case^solid phanriaceutical 

r cam^ers'are oBviou'sl^ desired/iablets may be coated bystaridard * j 'i 1 

aqueous or norfaquMus'^hriiques.' SuCh compositions and prepairaititihs' should 1 ' 

30 cbWtairi af least 0:T percerit of 'active'compourid. The percentage of active compound 

; inthe^^ 

kbbut'2 ^ifcerit t#ial&ut 60 [rercent of the weight of the unit: The amount of active ' 
"compoito an effective dosage 

will Be f oWaineSarf h^ickve compbu ais 1 intranasal 

35 formulations, such' as 1 ,' for e£a^ ' u 
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^ The tablets, pillsVcapsulfes^arid the like may also contain a binder such 
as gum tragacahth, acacia; corn starch or gelatihfe^ 

phdsphate;a disintegrating agenfcsiictf ascorri starcH; potato starch, alginic acid; a ; r * G 
lubricant such as magnesium^stearate- 'ahd a sw'e«'tening ; agent such : as sUcfxiseHactose 
5 or saccharin. When a dosage unit form is a capsule^ it may ^ cbhtain; in addition to 
• materials of the above type, a liquid ckmfcrsucH as aTatty dilr ^' r *' ,,v -* M *iL\.. r uS'j 
£o-*.o. , «." } Vanbiis' other materials may be preseht to acS^Watirigs-or to? modify 
the physical form of titer dosage unit. ^oHristiffid^ 
sugar or both. A kyriip or elixir may contain ; in* additi oh'to^th^ 
10 sucrose as a sweetening agerit;!metKyl^ 
a flavoring such as cherry or orange flavor. 

Solutions or suspense con^uWds 1 ^* i^prep T ared r in water suitably 

mixed with a^uifkctant such &ihydr6xypitopylcellM^ b£ 1 

15 preji^rediri glycerol, liquid polyethylene glycols and mixtures thereof in oils . Under 
ordinary conditions of storage and' usie, these preparations contain a preservative to 
prevent the growth of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile 
aqueous solutions or dispiersiohs and sterile pbwdere for the extemjpbraneous • *t 

20 preparation of sterile injectable solutions or dispersiohs.^In all casesj'the form must v 
be sterile and must be fluid to the extent that easy syringability exists^ It must be 
stable under the conditions of manufacture and storage and must be preserved against 
the contaminating action of microorganisms such as bacteria and fungi; The carrier 
can be a solvent or dispersion medium containing, for example, water, ethanol, polyol 

25 (e;g. glycerol, propylene glycol arid liquid polyethylene glycol); suitable mixtures* 
thereof, arid Vegetable oils. " < i ! J 

ASSAYS: MEASUREMENT: OF INHIBITION CONSTANTS. 

In vitro enzymatic activity was assessed for test compounds via a 

30 Scintillation Proximity Assay (SPA). In short, tritiated-cortisone substrate, NADPH 
cofactor and titrated compound were incubated with lip-HSDl enzyme at 37°C to 
allow conversion to Cortisol to progress. Following this incubation, a preparation of 
protein A coated SPA beads, pre-blended with anti-cortisol monoclonal antibody and 
a non-specific 1 lfJ-HSD inhibitor, was added to each well. The mixture was shaken at 

35 15°C and was then read on a liquid scintillation counter suitable for 96 well plates. 
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Percent inhibition was calculated relative to a non-inhibited control well and IC5O 
curves were generated. This assay was similarly applied to 11P-HSD2, whereby 
tritiated Cortisol ahci NAD Were used as the substrate alnd cofactor, respectively. To 
begin the assay; 40 \iL of substrate (25 nM 3H-Cortisone +' 1.25 riiM NADPH in 50 
5 niM HEPES Buffer, pH 7.4) was added to designated wells on a 96-well plate. Solid 
compound was dissolved in DMSO at 10 mM followed by a subsequent 50-fold 
dilution in DMSO. The diluted material was then titrated 4 fold, seven times. 1 pL of 
each titrated compound was then added iri duplicate to the substrate! To start the 
reaction, 10 pL of l l fJ-HSDl microsome from CHO transfectants was : added to each 

10 well at the appropriate cdnceritration to yield approximately 10% conversion of the * 
starting material. Fof ultirhite calcuiatibn of percent inhibition, a series of wells were 
addeci that represeritelcf the r &say mriiirium and maxifntim: one iset that contained 
substrate without compound or 'enzyme (background), and another set thit contained 
substrate and enzyme without* any^ The plates were 

15 spun briefly at a low'speed in a cehtriifuge to pool the reagents, sealed with an 

adhesive strips mixe&geritly* arid incubated at'37°C for 2 H. After iiidubatidiij 45 jxL of 
SPA beads, pre-susperided with anti^cortisol monoclonal antibody and non-specific 
1 i0-H$D inhibitor, were addeft 'to eabh well. "The 1 plafcs Were resealed and shaken 
gently for greater than 1.5 h SSt*"15°C. Data were collected on a jriate bais«i liquid 

20 scintillation counter such as a Topcount. To control for inhibition of anti-cbrtisol 
antibbdy/cortisol binding, substrate spiked with 1.25 hM 3h Cortisol was added to 
designated single welis/ 1 ^ofM MJ^compouhd ^as ^ded to e*idh of thSse wells, 
ai<ong wtl? x f6 fil?8f BuiEferinstead of eirizyme. Any calculated inhibiton was due to 

• * ' In general terms/a test compound was dosed orally to a mammal and a 

presented 1 and 24 hours' 

Tritiated cortisone w& injected iritaveriously, folldwed several iriiniites later by Qo^ 
30 collectibri. Steroids' were extracted from the separated serum and analyzed by HPLC. 
The relative levels orSH^coirtisbri^ahd it£ reduction' product, 3H-cortiisoi| were 1 c " 
determined for compound's^ The absolute % 

conversion, as well as percentage of inhibition'; was calculated from these values. 
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More specifically, compounds were prepared for oral dosing by 
dissolving them in vehicle (5% hydroxypropyl-beta-cyclodextrin v/v H 2 0, or 
equivalent) at the desired corifceritratioW to ailow defying it 1 typically 10 milligrams per 

5 (obtained from Charles River) by oral gavage, 0.5 mL per dose per animal, with three 
animals per test group. . 

■ ''After the 'desired time hattpass^-iou^^^ 

3 \M 3^6&&he ih^BS ; W& ihjfecled ^yj^lil w^cSg^fcir two 
min followed ^feiiti^ * 
10 removed and blooii was collbcted : bV cardiac puh^ture.^THe blood was set aside in a 
serum separation tube for no less than 30 min at room temperature to allow for 
adS#& M&Ht^ by 

<SB^^ ' flP 

■ J To analyze the steroids in ? the sera 

15 organic solvent. A 0*2 mL Volume of semm was transferred to a clean 

microcentrifuge tube. To this a 1.0 mL volume of ethyl acetate was added, followed 
by vigorous vortexing for 1 min. A quick spin on a micrbceritrifuge pelleted the 
aqueous serum proteiris and clarified the organic supernatant. 0;85 v mL of the upper 
organic phase was transferred to a fresh microcentrifuge tube and dried. The dried 

20 sample was resuspended in 0.250 riiL of DMSO containing a high concentration of 
cortisone and Cortisol for analysis by HPLC. 

A 0.200 mL sample was injected onto a Metadhem Iriertsil C-18 
chromatography column equilibrated in 30% methanol. A slow linear gradient to 
50% r methanol separated the target steroids; simultaneous monitoring by UV at 254 

25 nm of the cold standards in the resuspensiori solution acted as an internal standard. 

The tritium signal was collected by a radiochromatography detector that uploaded data 
to software for analysis. The percent conversion of 3H-cortisorie to'3H-cortisol was 
calculated as the ratio of AUC for Cortisol over the combined AUC for cortisone and 
Cortisol. 

30 f 

In Vivo STUDIES OF UTILITY : 

Male db/db mice (10-11 week old C57B1/KFJ, Jackson Labs, Bar 
Harbor, ME) were housed 5/cage and allowed ad lib. access to ground Purina rodent 
chow and water. The animals, and their food, were weighed every 2 d and were dosed 

35 daily by gavage with vehicle (0.5% carboxymethylcellulose) ± test compound. Drug 
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suspensions were prepared daily. Plasma glucose and triglyceride concentrations 
were determined from blood obtained by tail bleeds at 3-5 day intervals during the 
study period. Glucose and triglyceride, determinations were performed on a 
Boehringer Mannheim Hitachi 91 1 automatic analyzer (Boehringer Mannheim, 
5 Indianapolis, IN) using heparinized plasma diluted 1:6 (v/v) with normal saline. Lean 
animals were age-matched heterozygous mice maintained in the same manner. 



The following examples are provided so that the invention might be 
more fully understood. These exampes are illustrative only and should not be 
10 construed as limiting the invention in any way. 




Procedure: 



..: The following compounds were made as part of a one dimensional, 
single pure compound library on a Myriad Core System. All reaction vessels were 

20 T dri^under a stream of nitrogen at 120 °C for 12 h prior to use. All solvents were 

7A idriod pyer^sieyg&for at least 12 h prior to use. AlLsubunits v were.dissolyed in 

/appropriate sol vents .immediately priorJo use. ... ... 

- ... rl .^ r . .To.each of the t reaction, vessels was added a methylene.chloride .„ 
solution of the X-component lactams (1.0 mL, 0.10 mmoi, 0.1 M in methylene 

25 chloride). , J^ext^^as.added a solution of trie^hyloxonium tetrafluoroborate (0.120 mL, 
O.l^ mmoi, J..Q.M in methylene chloride). . The reactipns were aged for 20 h at room 
ttemperature^^en a solution of f 2,£di-teri-^ inL, Ni 0.12 
, mmol, 0.5M in methylene chloride) was added to each vessel. Then the methylene 
chloride was removed from the inactions via gas agitation. ,2 mL of Anhydrous . 

30 c toluene was added to each vessel. Next, ,a solution of adamantyl hydrazide (LO mL, 
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0.1 mmol, 0.1M in methanol), was added to each vessel. The reactions were then aged 
for 12 h at 45 °C, followed, by Seating for, 24 kat 120 °C and then cpoled to,room 
temperature. ITirpughput.the ^ incubation, the i^actions : were f gas agitated. (1, second . 
pulse of nitrogen eveiyJipur). Once cool^l to room temperature, the cwde reaction. 
5 mixtures were analyzed by LC 7 MS (Method 1). LC-MS, indicated whether ornotthe 
desired triazole compounds, were. formed in the reactions. tr „ tr , , fcl , 

All crude reactions were purified, by preparative HPLC using mass, based,dete£tion 
(Fjiguiie 2). .The .collected frac^ for purity by LC-MS; fractions 

Purification: ... ...... ,t 



15 



20 



5 



Figure 2. FractionLvnx HPLC-MS Purification Conditions 

Column: MetaChem 21 x 100 mm C18-A 5 urn 
Flow Rate: 20mL/min 
Pre-inject Equilibration: 0.0 min 
Post-inject Hold: 1.0 min 

Gradient: 10 to 100% AcCN/water (0.1% TFA) over 6.0 min 
Hold: 100 to 100% AcCN/water (0.1% TFA) over 2.0 min 
Ramp Back: 100 to 10% AcCN/water (0.1% TFA) over 1.5 min 
Total Run time: J 10.5 min 

Fraction collection triggered by M+l (ES+) . 
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Ex, 


Structure 


Name 


Retention 


MS ESI 










Time 












(min) 




hi 


mix : 


3-(l-adamantyl)-5- . 
(cyanomethyl)-6,6- : 
dimethyl-5,6,7,8- 


1.603 


325.3 : 
















CH 3 CH3 


icu oil yuru [ 1 ,*t j u 1 a 

z6lq[4,3 : a]pyridine 
trifluoro acetate salt 










-N 


3-(i-adamantyl)- 


1.663 


306.1 






DO 


dihydrb[i ,2,4]triazo ; 
lo[3,4-. t 










— - - ■ ■} 


djisoquinoiinc 
trifluoroacetate salt j 






1-3 




0 

\\ 

J < { 


3-(l-adamantyl)-o- , 
benzyl-5,6,7,8- 
tetraftyfro[l,2,4]tria 
zolo[4,3-a]pyridine 
trifluoroacetate salt 


•» OfV7 
l.oOV 


34o.UJ 


'ilk i 

i 




\ 1 " w-\ 1*.** w u / -I i - -y • 

methoxy-5,6, 11,12- ! 


1 R^R 




I 

i 






tetrahydro-5,12- 
ethano[l,2,4]triazol , 

0[4,3r 

cl f31benzazocine 






\ 

i 


- ! 

.... 


; <Jh 3 j 


< 




» 






cj^^oei^azocine . 
trifluoroacetate salt , 






1-5 ... 




H -■ 




1.182 : 


363.9 




mi 


XX) 


3-(l-adamantyl)- 
j 5,6,6a, 1 2a- ,, ?r; .... 
tetrahydro[l ,4]benz 
*odioxino[2,3- r , 
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c][r,2,4]triazolo[4 > 
3 x a]pyridine. :> . f/l 
trifluoroacetate salt 



1-6 




n i 



l-(l^a^mantyl)- 1 
(5^6,7,9^-" " 
;hexahydro[l,2,4]tri 
!azolo[4,3- 
[a]quinolin-8(4tf)- 
ione ethylene ketal 
(trifluoroacetate salt 



L682' 



t - 370.1 



i 



1-7 




3<l-adamantyl)-:8r 
methyl-5,6,7,8- 
teti^ydro[l,2,4]ttia 
zolo[4,3-a]pyridine 
trifluoroacetate salt 



1 



I 272.2L 



1-8 




3-( 1 -adaman tyl)-6- 

methyl-6-plnenyl- 

5,6,7,8- 

tetrahydro[l,2,4]tria 
zolo[4 t 3-a]pyridine 
trifluoroacetate salt 



1.905 



348.2 



1-9 



3-(l-adamantyl)-6- 

(4-chlorophenyl)- 

5,6,7i8- 

tetrahydro[l,2,4]tria 
zolo[4,3-a]pyridine 
trifluoroacetate salt 



2.013 



; 368.1 
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1 1 A 

1-10 




3-( 1 -adamantyl ;-o- 
(2-methylphenyl)- 




1/fQ A/f 

J4o.U4 














5 67 8- 










tetrahydro[l,2,4]tria 








zolo[4,3-a]pyridine 
trifluoroacetate salt 






mi : 




:3-(l-adamantyl)-8- 
methyl-6-phenyl- 


1.963 \ 


348.3 




5,6,7,8- ; 
tetrahydro[l,2,4]tria 
zo|o[4,3-a]pyridine 
trifluoroacetate salt , 






1-12 

• 




3Ki-adamantyl)-6- 
^(4-fluorophenyl)- 

s;6,7;8- 

tetranydro[ 1 ,z,4jtna 
zolo[4;3^a]pyridine 
trifluoroacetate salt 

> ■ " ■ • 
■ v , * 


1.903 


352.3 


1-13 , 




v3=(iradamantyl)-6- t 


1.985 


367.3 


1 




(|2^chlorophenyl)- ; 


i 


i 






- : 


i 






fetraHydro[l ,2,4]triai 
zolo[4,3-fl]pyridine 
trifluoroacetate salt 




i 

i 

i 


1-14 ! 

i 




3-(l^adamantyl)-6- 
^(l,ir-biphenyl4- 
>yl)-6^(3-methoxy-3-: 
. oxqprqpyl)-5,6,7,8- 1 
tetrahydro[l;2j4]tria 
zolo[4;3^z]pyridine 
trifluoroacetate salt ™ 


2.205 , 

f 


496.4 | 
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1-15 




*3-(>l-adamajityl)H6- 
:( hli.VbipheijyM: j, ; ■ 


j 2.244 


410.0 
















tetrahydro[?l ,2i4]tria 




* 






;zplo[4v3:7a]pyndine 


j 






! 

. ! 




itrifluoroacetate ;salt 

; * <)\ '*>( ^ ' J \ 07xJUf% tf£ 


\ 

t 
i 
i 

i 




j 1-16 




|3§(d ^adamant yl)-6- 


I 2.044 

! 

i 


402.5 


j 


idiehlorophenyl)- 
•5,6,7,8- 


-. *. r ' 

•7- • ' — ■ • 


f 






tetrahydro[l,2,4]tria 

zolb[4,3-a]pyridirie 

trifluoroacefatesalt 






1-17 




T-fl -adamantvl i- 


2 150 


410 3 




6,7-dipheny£ 
5,6,7,8- * 1 
; tetrahydro[l,2,4]tria 
zolq[4,3-a]pyridine 
trifluoroacetate salt 






1-18 




3-( 1 -adamantyl)-6- 
cyclohexy!-5,6,7,8 : 
tetrahydro[l,2,4]tria 
zo!o(4,3Ta]pyridine 
trifluoroacetate saJt 


2.109 


340.4 
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1-19 




3-(l-adamantyl)-7- 
phenyl-5,6,7,8- 
tetrahydro[l,2,4]tria 
zqlo[4,3~fl]pyridine 
trifluoroacetate salt 


1.812 


334.2 


1-20 




3-(l-adamantyl)- 
5,6-diphenyl- 
5,6,7,8" . 
tetrahydro[l,2,4]tria; 
2p]o[43ra]pyndine 
trifluoroacetate salt 


2.187 


410.5 


1-21 


^CH 3 


3-(l-adamantyl)-6- 
(ethqxycarb>onyl)- 

tetrahydrp[ 1 ,2,4] tri a 
, zolo[4,3-a]pyridine 
trifluoroacetate salt 


1.610 


330.2 


1-22 




3-(l-adamantyl)-5- 
phenylr5,6,7,8- 
tetrahydfo[ 1 ,2,4] tria 
;;zdld[4,3-d]pyridine ; 

i.itnfi\tT^\t*f\^f*cifQitfii colt ' 


1.857 


334.0 

■ 


1-23? 

-i--. 

! 
t 

i 




^i(i-adamkntyi)-- j 
^^ipKeriyl-^^-'' j 
'5<6;7#- j 


2.123 ! 


409.8 


i 




tetrahydrb[i',2,4]tria 
' zo>lor4 3-alovridine 

*rfV/-* V/I j mf Mil/ f 1 IMIIIv 

.trifluoroacetate salt ' 




! 


1-24 




3-(l4daiTiahtyi)-5- 
iiiethyl-5,i5;7i8-i 


1.531 • 


272.1 






tetrahydro[l;2-4]tria 
z616[4;3-a]p,yridine 
trifluoroacetate salt 
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1-25 




3-(l-adamintyl)-7^ 
^rt-butyI-5,6,7;8- ir 
btrahydrbf 1 |2;4]tria 7 
zolo[4;3^]pyndine 
trifliiofoacfetate salt 


1.858 


314.2 

I 


1-26 

i 




3-H -aaknafitvl V8-i » 

'(3;4?- rj^lWu^us 
dimetfioliVlierizyiy-M'J 


T 1.778 

J 
i 

! 


! 408.2 

| 

! 
{ 




• n v -i . 


jtetr^yclr5[4^2,4]tria 
zbl6[4^^]pyridine 


i 
i 

j 








ItrifluSroSgeMfeVsa 




1 

t 


; 1-27 




3^1^damdntyi)^9-- 

di hydro [1, 2,4] triazo 
lo[3,4- 

ajisoquinoline 
trifluoroacetate salt 


' 1.793 

i 


; 340.2 


1-28 




3-fl-adamantvlV7- « 
benzylH6,7,8,9- 
tetTahydrOr5/f- ■, 
[l,2,4]triazolp[4,3 T 
d] [ 1 ,4]cUazepine bis 
(trifluorqacetate) , 
salt ., 


1.305 


363.5 


1-29 


43 


(5a/?,9aS>3-(l- 
adamantyl)-. j 
5,5a,6,7,9a,10- 
hexahydro[l,2,4]tri 

azolp[4,3- 

fc]isoquinolin- 
8(9iJ)-one ethylene . 
ketal. 

trifluoroacetate salt 


1.631 


370.4 
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■ ■ • 


} " ■ * ■ t ' .. -••«.»• f. 3 .. 


j-v. i -aaamaniyi )-o- 

[2-(2-methyl-l,3- 

dioxolan-2- 

yl)ethyl]-5,6,7,8- 

tetrahydro[l,2,4]tria 

trifluoroacetate salt 


JOl 




1-31 


: -■■*: n ; .. ..y. c(> ■ 


3-(l-adamantyi)-8- . 

phenyi-5,6,7,8- 

r tetrahy<ko[l ,2,4]tria \ 

zolot4,3-a]pyridine 

trifluoroacetate salt 


1.741 


'334.1 



EXAMPLE 2 
' Scheme 2 



it .-5 '• 




+ N 




DMF, EtOH 
Toluene 



8O'Cto.130°C ? 
48 to 72 hours 

./IV t .-?v 




R 1 and R 2 = HwGH^ ^ ^ W '* tp < 5 
m = 0or1 

~'*"f^y * " 



oJr- :V 'a*O f V l?>^ nV.- »*.. .)'; , '• 



J Procedure: _ J 1 ^ ^ _ ^ 

I The following compounds were Synthesized as part of a 2-D, single, 
; pure compound library using a Myfi ad Core System. All reaction vessels were dried 
10 |. under a stream of. nitrogen at 120 ^fpr 12 h prior to use. All solvents were dried 
I over sieves for at least 12 h priprto use. All subunits (imino ethers and acyl 
; hydrazides) were dissolved in appropriate solvents immediately prior to use. The ; 



r 



in the 



' preparation of «the library: 
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Substance 


Amount 


Cone. 


Mmol 


equivalents 


Anhydrous 
Ethanol 


2.8 mL 


N/A 


N/A 


N/A 


X-axis 
Iminbether 


6.4imL : 


0V25 M in ; ' 4 

Anhydrous 

Ethahol 


''••" fiiU ' : 


1.2 " 


Y-axis 
Hydrazide 


0l7 1 mL ' ' 


l 0:i4Miri 
EtOH 




a OA 3 ?{iJfBj 


Toluene 


3to4mL 


N/A 


N/A 


N/A 



r Tdl f 0 tnL fritted Myria<j[ reaction vessels under nitrogen was added 2.8 

mL of 'anhydrous ethanol. To each of the reaction vessels was then added an ethanplic 
5 solution of the X-component imino ethers (6.48 mL, 0.12 mmol, 0.25 M in : eth&noi). 
Next, was added the appropriate Y-component hydrazide (0.71 mL, 0.1 mmol, 0.14 M 
in 2.5:1 DMF: Ethanol). The reactions were aged for 1 h at room temperature 
followed by 48 h at 80 °C, after which they were cooled to room temperature. 
Throughout the incubation, the reactions were gas agitated (1 second pulse of nitrogen 

10 every hour). Once cooled to room temperature, the crude reaction mixtures were 
analyzed by LC-MS (Method 1). LC-MS indicated that the reactions containing 5- 
methoxy-3,4^iihydro-2H-pyrrole (n=l) had'formed adducts with the appropriate 
hydrazides but failed to dehydrate to the triazole ring; the remaining imino ether based 
compounds had all formed the desired triazole. The? 5-methoxy-3,4-dihydro-2H- 

15 S pyrrole (n=l) based compounds were returned to their original reaction vessels, 
! diluted to 4 mL total volume with dry toluene, and heated to 130°C for an additional 
; 24 h. Analysis by LC-MS indicated that reactions were complete. 

All crude reactions were purified by preparative HPLC using mass 
, based detection (Method 2). The collected fractions were analyzed for purity by LC- 

20 MS (Method 3); fractions found to be greater than 90% pure were pooled into tared 40 
mL EPA vials and lyophilized. 
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HPLC Purification Conditions: 



Analytical LC Method 1: 



10 



15 



Column: 
Eluent A: 
EluentB: 
Gradient: 

Flow: 

Column Temperature: 
Injection amount: 
'Detection: ■ 



MetaChem Polaris C-18A, 30 mm X 4.6 mm, 5.0 \im 

0.1%TFAin Water 

0. 1 % TFA in Acetonitrile 

5 % B to 95 % B in 3.3 min, ramp back to 5 % B in 0.3 
min r 

2.5 mL/min 
50 °C 

5 nl of undiluted crude reaction mixture. 
UV at 220 and 254 nm. 

MS: API-ES ionization mode, mass scan range (100- 
600K 

ELSD: Light Scattering Detector 



Preparative ILC Method 2: 



20 



Column: 
Eluent A: 
EluentB: 

IPreririje'ct Equilibration: 
25 IPosf^j&tWd: 

30 1 Column Temperature: 
^Injection amount: 
Detection: 



MetaChem Polaris C- 18 A, 100 mm X 21.2 mm, 10 nm 
0.1% TFA in Water 

^0^t%^A;in/Acetonitrileq^ »«..-. . y\ 

{IhOimiJUe »w 
>li0min^*:;«n^c ■ 

t'lQA B to 100 % B in 6.0 min, hold at 100 % B for an 
(additional -2.0 min, ramp back from 100% B o 10 % B 
in 1.5 min 

20 mL/min k t; 5 > ■ ^ K'V iU : ' L: ,; 1 *'» 

ambient / 1 v — ^ 

1:5 mL of undiluted crude reaction mixture. 

MS: API-ES ionization mode* mass scan range (100- 

600), fraction collection triggered by detection of M+l 
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Analytical LC Method 3: 

Column: 
5 Eluerit A: 

EliientB:/ - : ' 
Gradient: 

Flow: 

10 Column Temperature: 
: Ihjectibriamount: 

Detection: tftaipi'iiwoo: 



15 



:rW .t:v!ON 'tv^-t^j : V :v\ \j: *:f,\ • o^j vi £.{ - ; 
. MetaCheiri Polaris C-18A} 30 mm X 2.0 mm,:3.0;jim 
0:l%TFAin^aterK ^ * ' ** x ^- .^ 
0.1 % TFA in Acetonitrile 

5 % Bitoi95 % B in 2.0 min, ramp back to 5 % B in 0.1 
mini -2 

l^S ml^minO Mp 1 siub \x:>v U ° It 1 «ff B- 

60j°# k ?o # a ?u m m m # b 

5 ?}ll ofi undiluted fraction 
Uy>aU220 and 254 nm 

MS: ABIrESiionization mode, mass scan range (100- 

600) .L: y,^- 

ELSD: ilight Scattering Detector 



Lvophilization Piarariieters: 



Initial Freeze Setpoint: 1 hour at -70 °C ^ 
20 Drying Phase Condenser Setpoint: -50 °C 



Drying Phase Table: 



Shelf Temperature (°C) 


Duration (min) 


Vacuum Setpoint 
(mTorr) 


-60 


240 


25 


-40 


240 


25 


5 • 


480 


•25 ■'■ ■■ i. 


20 


1000 


25 



-45- 



WO 03/065983 PCTYUS03/02558 



Table of Compounds: 

i 



Ex, 




Structure ' 


Name 

; ;:;,n - v. .■ ^.i 


Reten- 


MS ESI . 








tion 


(m/z\ 






\ 




Time 












(m\ri) 




2=1 




' ? >". • ■ 

CH$- : f 


3-[Q,i5 J-trimethyl- 


1.982 


313.89 






adamantyl)methyl]- ■ 
5,6;7,8- 

t tetoh^dn>[l,2 f 4]tiria 
zoIo[4,3-a]pyridine 
trifluoroacetate salt 


r 


•> -■ • i 






H 3 C 

\ 1 






2-2 




\ : 


3-( 1 -aaamantyl)- 

547,8,9,10- 

nexanyaro[ 1 ,z,^jin 
azolo[4,3-a]azocine 
trifluoroacetate salt 




285.7 

.» i» 


2^3 






3-(l-adamantyl)- 
6,^^ro-5/^ i 


L254 


243.7 


i 














h4 \ — ' 


c][l,2,4]triazole S 




j 














H 3 C r .^x„ 


adamantyl)-6j-, 


1.577 j 


271.92 j 






dihydro-5H- 
c][l,2,4]triazole 




i 








-trifluoroacetate salt > 







J ' ft", iJ-'U.-l : vv',--. ; 
j 
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2-5 




3-(l-adamantyl)- 
5,6,7,8- 

tetrahydro[l,2,4]tria 
zolo[4,3-a]pyridine 
.trifluoroacetate.salt .. 



1.394 



2-6 




iad^^lmethyl)- 

!tetrahydrQ[l,2 f 4]tria 
! zolo f 4,3-a]Ryridine 
itrifluoroaeetate-salt-- 



: 1.571 



i 271.8 



j raw 

t — : ~ 



2-7 




>3-(3,5-dimethyl 
adamantyl)-5,6,7,8- 
teti^ydro[ i,2,4]tria 
zolo[4,3-a]pyridine 
trifluoroacetate salt 



1.710 



2-8 




3-[(3,5,7-trimethyl- 

adamantyl)methyl] - 
6,7,8,9-tetrahydro- 
5/7- • 5 ■ \ ^ [. 
[l,2,4]triazolo[4,3- 
a]azepine 

trifluoroacetate salt 



2.048 



2-9 




3-(3,5-dimethyl-l- 

adamantyl)-6,7,8,9- 

tetrahydro-5//- 

[l,2,4]triazolo[4,3- 

a]azepine 

trifluoroacetate salt 



1.773 



2-10 



N— N 




3.(1- 

adamantylmethyl)- 

5,6,7,8,9,10- 

hexahydro[l,2,4]tri 



1.739 
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r 







azolo[4,3-a]azocine 










trifluoroaeetate salt . 




>. > 


0 1 1 




•J--|\j»3 a /-tnmetnyi-. 


( Z.iZO ? 








adamantyl)methyl]- . 








5&7,8 B 9 t 10- - oi- 
hex ahydrof 1\2 ,4] tri * 
azolo[4,3-a]azocine 
trifluoroaeetate salt 


r >.y ■• 




2-12 


H3C 


3-(3,5-dimethyl-l- 
adamantyl)- 
5,6,7,8,9,10- V 
hexahydro[l,2,4]tri 
azolo[4,3-a]azocine 

tTi rl 1 i/™vf rtopototo colt 

Lniiuoroaceiaie Sail 


1.874 


313.9 


2-13 




3-( 1 -adamantvl V 


1 709 


299 9 




6,7,8,9,10,11- 








J^^J ^^^^ 


hexahydro-5//- 
[ 1,2,4] triazo!o[4,3- 
ajazonine 
trifluoroaeetate salt 






0 \A 
Z-I*f 






l.o jU 


Jlj.o 






adamantylmethyl)- 






! 


.6-7-8 940 11- 
hexahydro-5/f- 

ajazonine 
trifluoro acetate salt 


i 


* 


2-15i 




3-[(3,5J-trimethyl- 


2.220 

1 


355.9 ' 


.... 




adamantyl)methyl]- » 
6,7,8,9,10,1 It. ' 


? 






hex^ydrc^S//-. 
{l,2,4]triazolo[4,3- 


. < : 
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a]azonine - ;^ ~. - 
i trifluoroacetate salt 






2-16 

i 


H 3 C. , 

; / " " ^\ 


3-(3,5-dimethvl-l- 

adamantyl)- 

6,7,8,9,10,11- 

ihexahydrpj-^H^. j !t 
i[li2;4]tria20l0[4,3r: 

jalazonine. 

i trifluo^oacetate^salj 


1.988 


328.1 

f 

i 
i 



"<•■ V 



/ EXAMPLE,^ " 

i' K »J 9 U * U J i j 

Procedure 3A 



H 2 N— NH ' 



HN— NM 



OGI V H S CH 2 CI 2 




aq NaOH 





3-11 



Preparation of 5'(l-adamantvl)-4-phenvl-4H-lv2;4-triazole-3-thiol (3-11) 

Pyridine (0.808 mL, 10 mmol) was added dropwise at room 
temperature to a stirred solution of 1-adamantanecarbonyl choride (A) (1 g, 5 mmol) 
10 and 4-phenyl-3-thiosemicarbazide (B) (0.845 g, 5.05 mmol) in CH 2 CI 2 (10 mL). 

! After stirring for 4 h, the solvent was removed in vacuo, and the residue washed with 
water and dried to give l-(l-adamantylcarbonyl)-4-phenyl thiosemicarbazide (C). 
j MS: 330 (M+l). 
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A mixture of l-(l-adamantylcarbonyl)-4-phenylthiosemicarbazide (C) 
(1.48 g) and 2 N NaOH (45 mL) was heated for 1 h under reflux in a N2 atmosphere 
and filtered. The filtrate was acidified with cone HC1 to pH 4. The precipitated solid 
was filtered, washed with water and dried to give 5-(l-adamantyl)-4-phenyl-4H- 1,2,4- 
5 triazole-3-thiol (11). MS: 312 (M+l). 

Compounds 3-10, 3-21, 3-22, 3-25, and 3-30 were prepared by 
essentially the same procedure from 1-adamantylcarbonyl chloride and the appropriate 
4-substituted-3-thiosemicarbazide. 

10 ' '' '" - Procedure 36 " : % ' : 

^% NaOMe MeOH^ /^^f N; K» ; 



3 




Preparation of 3-(l-adamantvl)-4-ethvl-5-(ethvlthib)-4H-l,2,4-triazole (3-2) 

5-(l-Adamantyl)-^ethyl-4H-l,2,4-triazole-3-thiol (D, ArzneirrL- 

15 Forjcfc. 19$1, 47, 1260-1264) (46 itig, 0.15 nunol) and 0.5 M rtethanolic NaOMe (0.3 
mL, 0:i5 mmol) in methanol (1 mL) was heated under refiux for 10 min. Ethyl iodide 
(12 (lit 0.15 mmol) was added, and the mixture was heated under reflux for 2 h. The 
methanol was removed in vacuo, and the residue was partitioned between CH2CI2 and 
water. TKe'orgahic layer was (ine^OVlgSO^ M^%Vaporatyif in vdcud: THe residue 

20 was purified r — 




adamantyl)-4-ethyl- 

SSFtS^S) Compounds 3-1 through 3-9, 3-12, 3-13, 3-14, 3-23, 3-24, 3-26 
essentially the same procedure from the appropriate 4-substituted 5-(l-adamantyl)- 



25 4H-1 ,2,4-triazole-3-thiol and a bromide or iodide. 



t* K H est 

,1 .,- 



I.!: 
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Procedure 3C 



\0 



/jh-J^ N ^N DBU DMSO X^)^^*n 



5 

PreoarationiMMli^da^ 

" r • . 3 — r-*rr— r * *„>■ — =~ » > — J 51? »-r-- 

salt (3-19) .^o'H/n? * r j yjwnv T-J5* 3 TT ]".N ; 3 V 3 !r3i* 3*59 

A mixture of 5-(l-adamantyl)-3-mercapto^HPr,2,4-tnazol-4-amine 
(E, ChinVPharm. J. 1993,45, 101-107) p (25 mg, 0V 1 nM)J b%l iodide ((8 fil;0.r 
10 mmol), 6:3 M t#^i^ (033 nit, 6.1 

mmol) in DMSO (6 6(5 mLj was heated at 65° for 5 h. The reaction mixture Was 
purified directly by reverse phase HPLC on a C-18 silica gel column using an 
acetoriitrile-0.1% trifluofoacetic acid gradient. Fractions containing the product were 
lyophilized to obtain 3-(l-ad^arityl)-5-(ethylA 
15 trifluoroacetate salt (19) 'i$:^ffi+i)* ri ' * ' " ? 

Compounds 3-17 to 3-20; 3-39, 3-45, 3-46, and 3-47 were prepared by 
essentially the same procedure from the appropriate 4-substituted 5-(l-adamantyl)- 
4H-l,2,4-triazole-3-thiol and a bromide or iodide. Compound 3-38 was prepared by 
the same procedure except that twice the amount of DBU was* used with 1,3- 
20 dibromopropane. tlie trifluoroacetate salts of compounds 3-15 and 3-16 were 
converted into the free bases by neutralizing the trifluoroacetic acid with excess 
aqueous sodium bicarbonate, extraction with CH2CI2, drying (MgS0 4 ), and 
evaporation in vacuo. 
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Procedure 3D 




Preparation of 4-r3-(l"adamantvl)-5nmercapto-4Hrl,2,4^triazol'4-vl1butan-l-o1 (3-36) 
5 A mixture of 4-hydroxybutyHsothiocyanate (G, Synlett. 1997, 773- ; 

774) (300 mg, 2.3 mmol), 1-adamantanecarbonyl hydrazide (388 img, 2 mmol) iti 
ethanol (6 mL) was heated under reflux for 1.5 h. 1 -After standing overnight at room 
temperature, the solid was filtered, washed with ethanol arid dried to give 1-(1- 
adamantylcarbonyl)-4-(4-hydroxybutyl) thiosemiearbazide (H). MS: 326 (M+l). 
10 A mixture of l-(l-adamantylcarbonyI)-4-(4-hydroxybutyl) 

thiosemiearbazide (H) (471 mg, 1.45 mmol) and 2 N NaOH (12 mL) was heated 
under reflux in a N 2 atmosphere for }L 5 h.. The cooled ? reacti on was acidifiediwith> : 
;Cpnc/H61 to:pHr4.v The^pr^ipitated solidw washed with water and dried 

1.5 gMSj^Q8(^M5fel)r;c^r \*&:iniK$ ,*xv CK'O v J.- r<j * ^'v.vfnrq ' tr.^r:' n 
10 «oqif cm,po);sGomp£und;&^ same procedure from 

.Usadamantylcarboriyl hydrazide and ? 5rhydroxypentyl:isothiocyanate. : : < - : , 

i>- • ^bcc'M^ * • -yf't. / Procedure 3E , . r , ; •. ■ «... v. ■ « 
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Preparation of S-fl-adamantvn-SAT.S^etrahvdrori^^ltriazolofS^-blfl^lthiazepine 

{3^7} 

A solution of 4-[3-(l-adamantyl)-5-mercapto^H-l,2,4-tri 
yl]butan-l-ol (3-36) (60|mg) in cone JpCi(6 mil) washeated^at 65 °C for 20 h. The 
5 cooled solution was added dropwise to 10% aqueous Na2(X)3 (75 mL). The gum that 
;> precipitated was extracted four times with CH2G2- The combined extracts were dried 
(MgS(>4) and evaporated in vacuo. The residue was purified by reverse phase HPLC 
on a C-18 silica gel column using an acetonitrile-0.1% trifluoroacetic acid gradient. 
Fractions containing.the.product were;qombinedt^ excess 10% 

10 sodium carbonates After : lemq^ingmQs y^a* 
solution wasvextracted five times with CH2CI2. The combined extracts were dried 
(MgSQ 4 ) ande r>l {^yn 

tetrahydiQ[l,2;^ „ „ v ,. r , v j- 

1 *.» c Compound 3-44 was prepared by essentially the same procedure from 
15 57[3«(l-adamantyl)-5^^^ , 

-••<... Table of Compounds ' ; : 



Ex. 


Structure . 


Name • ... 

, . ■ •. v* ■ • : . * r , " ' 


Method 


MS ESI 

(m/zl 






3-(l-adamantyl)-4^ethyl- 
5r(methylthio)-4H-l,2,4- ; 
triazole 


3B 


< 278 






3-(l-adamantyl)-4-ethyl- 
5-(ethylthio>4H-l,2,4- 
triazole 


3B 


292 


34 






3-(l-adamantyl)-5- 
(cyclohexylthio)-4-ethyl- 
4H-l,2,4-triazole 


3B 


346 




x 


3-(l-adamantyl)-5- 
(benzylthio)-4-ethyl-4H- 
1,2,4-triazole 


3B 


354 
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M 


% 


3 : (l-adamantyl)-5- * 
(cycloheptylthio)r4-ethyl- 
4H-1 ,2,4-tnazole 


3B 


360 

. ' * * ! 


te 




3-(l-adamantyl)-5- 
(methylthio)-4H- 1,2,47 
triazole^ 


3B 


250 


3£7 




3-(l-adamantyl) : 5-[(4- 
chlorpbenzyl)thip]-4- 
: ethyl-4fl-l ,2,4rtnazple 


3B 


388 


:M 




3-( 1 radamantyl)-5- 
(cyclohexyIthio)-4- 
; metnyl-41i7l,2,4-tnazole 


3B 


332 


■M | 


\ 


3-(l-adamantyl>5- 
[(cyclohexylmethyl)thio]- 
4-ethyl-4H- 1 ,2,4rtriazole 


3B 


360 


3-10 




\ ; i f ..:-$-( 1 -adamantyl)r4- 
isoprppyl^H- ; l f 2 f 4- 
triazplerSTthipl,.. 


3A 


278 i 


3-11 




5-( 1 -adaman tyl )-4-phen yl - 
4H-l t 2,4rtriazqle ? 3-thio] 


3A 


312 


3-12 ' 




3-( 1 -adaman tyl )-4- 

sr v ' * j! ■ ft' A 1 - 7 . ' ~ 4 t ^. 1 J * r " 

_isopippyU5r(raethylthio)- i 


3B 

.{ 

- \ 


292 






^ri- 1 ,z azoic 






3-13 

T-Tf 1 


^ j 


* j Jill «U J 1 i 

3-( 1 -adaman tyl)-4-benzyl- 
5-(metKylthio)-4H-l,2,4- j 
^ . r_. .triazole . = 


3B 


340 


J X*T j 

1 




^ \ 1 "dual llal liyi y"*T~pi idl jr I 

5-(m&ylthioHH-U,4- : 






i 




-v'^v-'|- j-n.-v-.-s*, ;■ ■ 
, triazole . 






3-15 j 

'i 


.3 ! 


. 3^r-KbmmntyiibS;{ [2- _ 
. . (l,3-<iioxoian-2- 

/■;'f,i.\!,W) >i;»'-.< 1 •>■«-';. u-.--,:- 

yl)ethyl]thiio } -4-methyl- 
4H-i,2,4-triazb1e 


3C . 


35b . 



) V 



-54- 



WO 03/065983 



PCT/US03/02558 



3.16 


j 


. 3-(l-adamantyl)-5r{[2- 

(l,3-dioxan-2- 
yl)ethyl]tftio } -4-methyl- 
4H-l,2,4-triazole 


3C. 


364 


3-17 


i 


3-{ [5.(l-adam^tylH^ . 
; methyI-4H-l,2,4-triazol-3- 


L 3C 


. 308*- 






! " yl]thiojpropan-l-ol 
i; '.. • trifluoroacetatcsalt 






3-18 

Fu 


1 - - 


! 3-{ [5-(l-idamantylH- 
! amino-4H-l,2,4-triazol-3- 
i -yi]thio}iu:opan=lrol _™ 


! 3C 


309* 






f 

i tnfluproacetate .salt 




3-19, 


: . W ' 


3-(l-adamanty1)-5- 
! (ethylthioHH-0,4, 
Uiazol-4-aniiiie,; 
trifluoroaeetate salt 


3C 


279* 


3-20 

. .- 


A - 


3-(l-adarnantyl)-5- 
^[(pyridin-3- 
ylmethyOtliiolr^H-l^^ 
^ vtriazol-4-amine .v : 

trifluoroaeetate salt 


3C 


342* 


3,21 




5-( 1 -adamantyl)-4-(3- 
methoxypropyl)-4H-l ,2,4- 
.triazole-3-thiol 


3A 


308 


3,22 




5-(l-adanianty})-4-(2- 
piperidin T 1 -ylethyl)-4H 7 
l,2,4-triazole-3-thiol 


3A 


347 


3-23 




3-(l-adamantyl)-5- 
(ethylthio)-4-(3- 
methoxypropyl)-4H- 1 ,2,4- 
triazole 


3B 


336 


3-24 


% 


3-(l-adamantyl)-5- 
(benzylthio)-4-(3- 
methoxypropyl)-4H- 1 ,2,4- 


3B 


398 
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triazole 






3-25 




5-(l -adamantyl)-4-(2- 
furylmethylHH-1,2,4- 
, triazoleT3rthiol 


3A 


316 


3-26 


JQy> 

71 


l-{2-[3-(lradamantyl)-5- 
(ethylthio)-4H-l ,2,4- 

, triazoI-4- t . 
yl]ethyl)piperidine 


3B 


375 


3-27 




.... 3-(l-adamantyl)-5- 
(ethylthio)r4-(2^ , 
furylmethyl)-4H T l,2,4- 
triazole 


3B 


344 . 


3-28 




3-(i-adamantyl)-5- 
(benzyItnio)-4-(2T. . 
fuiylmethy ; MHrl v 2,4- 
triazole 


3B 


406 


3-29 




l-{2-[3-(l-adamantyl).5- 
. (benzyl tnio)-4H-l, 2,4- 
triazol-4- 
yljethyl Jpiperidine 


3B 


437 


3-30 


. C_ m I 


5-( 1 -adamantyl)-4- 
(tetohydrofuran-2- n 


3A 


332 


j 


1 / > M , J 


^Imetfiyl^^X,?^ < 
5 /fr-^^oIer3 r ,thioL 


i 
1 


- - * 




^:^:/ a V 

tt~»< 


^ -3^1 r adamantyl)j5- 


3B 


348 ! 


. .. . i 

* i» r ; 
•J ■ ' 

. 1 




:(etoyl^^ • j 
(tetrahydrofuran-2- 
. y'^einyj^-^frir.ijZ,**- 
triazole 


i 












3-32. 




>(l-ada,mantyl)-5r 

(benzylthio)-^ 
(tetrahydrpfurain-2- 
.ylmeOiyO^H-l^- 
triazole 


3B 


410 
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3-33 




3-(l-adamantyl)-4- ~ 
isoprppy^5,(ethy!thip)- 


3B- 


306 


3-34 




^^^^^^ 


3-(l-adamantyl)^4- 
isopropylrSTG^nzyjthio)- 


; 3B 


1 369 

: fJO 


3-35 

j 




1 3-({ [5-(^amantyl)^4H- 
j 4;.2i4-;triazo.l-3- j, - 

ill Itni a I mfltntil tt\tfn/iinD 

]. y i j m 1 p j. luejinyj^pynoin e 


' 3B 

i 
I 

i 


| 327 

i 
j 


;3v36i 

i 
t 




N— N 






| » 


tri^ol^yls]^^ 


1 










j-^ i^auainantyi^3^o,7',o-' 
1 tetrahy^o[rl V 2,4J triazo!o[3 
,4-b] [ l,3]thiarepiife, 






3-38 




3-(l-adamantyl)-5,6,7,8- 
ieiranyuro[ l ,z/*jinazoio[ j 
,4b] [ 1 ,3,4] thiadiazepine 
trifluoroacetate salt 


3C 


291* 


p-py 




j r vj t.3r\ a -aoamantyi 
methyl-4H-l ,2,4-triazpl-3- 
yl]thip } methyl)pyridine 

fTirli ir*t"rVQ/r»*»|'*af<» colt 
Ull lUUrUayClcllC Sail 




1A 1 * 


3-40 




4-({ [5-(l-adamantyl)-4- 
methyl^H-l ,2,4-triazol-3- 
vllthio lmethvl^nvridine 


3B 


341 


3-41 






2-({[5-(l-adamantyl)^- 
methyl-4H-l ,2,4-triazol-3- 
yl]thio ) methyl)pyridine 


3B 


341 


3-42 




5-[3-(l-adamantyl)-5- 
mercapto-4H- 1 ,2,4- 
triazol-4ryl]pentan-l-ol 


3D 


322 
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3-43 




3-(l-adamantyl)-5-{[2- 


3C 


365 




\ \ . .1 . - : ■• • * : * '• ' 


• yl)ethyl]thio}-4H4,2,4- 
: - triazbi-4-amine : 




. .. . 


3-44 


L .'■*•"■ :•■ ■ • 


3-( : l^adamatttyl)-6,7 t 8,9- 


■ 3E - 


* 304 






iciTanyuro- J n. 
> J [ 1-2,4] triazblb[3,4- 
^ ; b][13]thiazocine 






'-3145' 


'■ •"' ^ v :U<i :' 


: 4^E3-(l-adamantyl)^5- 


3G • 


336* 






(etKylthi6HH-l;254- 










' ' tf* a«yr»l.M vIlHiitari >K/\1 ' 
. ina£OlT^-yiJDUlaJiTl-Oi . 








f - < trifluordacetate salt 






3-46 


t;. - 


* 4-{3^1iadamantyI)^5- 
3 1 [(pyridin-3- 

> y j 1 1 ic Li l y i / u li u j -*rri" a , 

iJr tii^6M^l}but^-l^I 


3C 


? 399* 


V % 




:,! !j tWfluoroficetate salt ' 








... ivj Xci; • ' 


*r- \ J-^ 1 "oUdllianiyi J~D- 

-(fnethyltfiibHH-1,2,4- 
triazolr^yllbutan-l-rol 
trifluoroacetate salt 




399* '* 






J>-^ 1-aUcUllaHiyi J -J lv* 

,r-fluorobenzyl)thio]-4H- 
Yl,2,4-iTiazoM-amine 


3R 


JO 


3-49 




2-( liadkmantvl 1 
%(cyclohexylmethyl)4Kiol- 


% ~j±j 


.345, 










4-methyl-4H-l,2,4- 










triazole 






3-50 




3-(l -adamantyl)-4-methyl- 
5-(methyltiiioV4H^l ,2,4r 
f tnazole : 


3B 

} 


264 






i;... 




♦free 










base 
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EXAMPLE 4 



Procedure 4A 




Uoiuene 

;65° 5hr 



Preparation of 3^(l-adamantvn^3'dicvclopropvl-4H-l,2.4ntriazole) (4-77) 

A mixture of N-(cycloprbpyl)cyclopropanecarboXamide (A) (2.08 g, 

10 16.6 mmol) and methyl trifluoromethanesulfonate (1.88 mL, 16.6 mmol) was warmed 
at 65° in a nitrogen atmosphere. After a few minutest clear melt was obtained. After 
20 min, the meltwas cooled and formation of the imin#ether triflate salt (B) 
confirmed by ah NMR spectrum. Toluene (26 iriL)', triethylamine (3.86 mL, 27.7 
mmol) -and adamantane-l-carbohydrazide (C) (2.15 g, 11.1 mmol) were added, and 

15 the two-phase mixture was stirred at 65° for 5 hi The mixture was heated at 1 10° for 3 
h. The cooled reaction wasjdiluted with ethyl acetate (75 mL), washed with water (75 
mL) and saturated brine (30 mL), and dried (MgS0 4 ). The ethyl acetate was 
levaporated ihvacuo to give 2.92 g of a yellow'syrup. Hash chromatography on silica 
gel with ethyl acetate eluted the oxadiazole D. Elution with 7% methanol in '*'•. 

20 chloroform and evaporation in vacuo gave crude 4-77. Recrystallization from 

isopropyl ether afforded pure 3-(l-adamantyl)^4,5-dicyclbpropyl-4H-l,2,4-triazole) 
(4-77). MS: 284 (M+l). 

^ For less reactive amides a two or three-fold excess of methyl 

trifluoromethanesulfonate was employed, and the reaction time increased to 1-2 h. 

25 The excess methyl trifluoromethanesulfonate was removed in vacuo before addition 
of the other reagents. 
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10 



Besides the flash chromatography on silica gel and recrystallizatioiv 
described above, the crude reaction mixtures could be purified by preparative TLC on 
silica gel or by reverse phase.HPLC on a C-18 silica gel column using an^acetonitnle- 
0.1% trifluproacetic acid gradient orby combinations of the?e procedures. . l4i , 

The amide, starting materials that were.not available commercially , 
were prepared by EDC/DMAP mediated reaction between the appropriate carboxylic 
acid and amine in methylene chloride. Tor N-methyl amides, the appropriate methyl 
ester or the acid chloride was reacted at room temperature with 40% aqueous 
methylamine. 

Procedure 4B 



N — N 




NaOH 



MeOH 




4-54 



15 Preparation of f3-( l~adamantvlV5-phenvl-4H"l,2,4-triazol-4-vnacetic acid (4-54) 

Methyl [3-(l-adamantyl)-5-phenyl-4H-l,2,4-triazol-4-yl]abetate (4-55) 
(15 mg), 0.5 N NaOH (1 mL) and methanol (0.5 ihL) were reacted'at room 
temperature forSl7 h. The methanol was evaporated in vacuo. The aqueous-residue ^ 
was acidified with acetic ari^and extracted ten times with chloroform. Tlfe extracts 
20 were dried (MgS0 4 ) and evaporated in vacuo to give [3-( l-adamantyl)-5-phenyl-4H- 

acid (4-54). MS: 338 (M+l). 

Procedure 4C 



?. 1 f 



> ■ 



-MeNH 2 



25 : 



•••• -f?/^:ii.« 'i^vfi.^ 
4-55 



^H 3 




4-57 
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Preparation of*2-r3-( 1 -adamantvO-5-phen vl-4H- 1 .2.4-tri azol-4-vll-N- 
methyl acetamide (4-57) .*■ V 



10 



: ~ 'Methyl [3^1-^amantyl>5-pHehyl-4H-l ^^-triazol^yUacetate^SS) 

i . 8 j r " \. ' ~- v 'k J 

(14 mg) and methanol saturated with methylamine at 0 9 ,(1 mL) were heated at 65 for 

2 h. The mixture was evaporated in vacuo to give 2-[3-(l-adamarityl)^5-phenyl-4H- 

l,2,4-triazol-4-yl]-N-methylacetamide(4-57). MS: 351 (M+l). 

Compound 4-56 was prepared by essentially the same procedure from 



4-55 and.ammonia. . 

t \ .J- I „£4 Z • j J. 

O 



, CI 



Procedure 4D 
1 ^NH 2 — 



1.SOCI 2 
pyridine 

2. A 
toluene 



2. 





v CH 2 Cl 2 




w :|1/>G 2iH^-o^ik£i^5ttG 
H 

O A 



MeNH 3 + TFA* 



150° 




Preparation of 3-(l-adamantYl)-4-methvl-5-propvl-4H-l ,2.4-triazole (4-3) 

Valeryl chloride (E) (0.98 1 mL,,8. 1 mmol) was added dropwise to a 
15 solution of adamantane : l-<:arbohydra2ide (F) (1 .5 g, 7.72 mmol) and triethylamine 
(1.18 mL, 8.49 mmol) in methylene chloride (30 mL) at room. temperature, andjhe 
mixture stirred at ropm temperature for 3.5 h. A solution of 10% NaHCOa (15 mL) 
was added and the mixture stirred rapidly for 1.5 h. The mixture was extracted with 
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methylene chloride (3x) and the combined extracts washed with water, dried (MgS0 4 ) 
and concentrated in vacuo to give /V-pentanoyladamantane-l-carbohydrazide (G). lH 
NMR (CDCb): 5 0,94 (t, 3H); 1.38 (m, 2H); 1.75.(m, 8Hj; 1.93 (d, 6H); 2.08 (s, 3H); 
2.29 (t t 2m 8.47 (d,lH); 8.7 (d,lH). : , . . > ; 1 i 
5 Thionyl chloride (0.7 1 mL, 9:6 mmol), was added dropwise to a 

mixture of AT-pentanoyladamantanerl^arbohyctazide (G) (2.06 g, 7.4 mmol)and 
pyridine (1.55 9.2 nimbi) at 0°C After stirring at 0°G for 2.5 h, the mixture was 
filtered and concentrated in vacuo. Toluene (40 mL) was. added and the solution > 
refluxed for 3.5 h. The; mixture was concentrated in vacuo and the residue purified by 

10 flash chromatography on silica gel y/ith hexane-ethyl acetate (4: 1) to give 2-(l- 
2idamantyl)-5-butyi-l,3,4-oxadiazole (H). MS: 261^(M+1). 

The oxadiazoles used for the preparation of compounds 4-2, 4-3, 4-4, 
4^48, 4^50, 4-58] 4>61,:4-62, 4-63, i^XiorfmXlS, 4-78, 4-88, 4-90, 4-91, 4- 
98, 4-100, and-4*109 are prepared.essentially.by thesame' procedure from 

15 adamantane-l-carbohydrazide and the appropriate acid chloride. 

\ a ' 2^f-Ai^^ 0.2 mmol) and 

methylammonium trifluoroacetate (290 mg, 2 mmol, prepared by combining 
equiriiblar amounts of rrietliyla^ by 
concentratibn fin vacuo) were stiiTed together irf a ^s€albd Viiii^t iSG^fbr 18 H: The 

20 residue was partitioned with methylene chloride and water, the organic layer washed 
with ib%'K2*C03 rind brine. The aqueous phise was exacted with methylene 
* cKioride (6x)ftHe combined extracts dried The 
residue was purified by reverse phase HPH>on a (M8*sihca gel column using an 

25 j»^3lWT#TW^ 

^° 1C ? ^ Comp ounds 4-2, 4-3, 4-4, 4-48, 4-50, 4-58, 4-61, 4-62, 4^63, 4-65, 4- 

by the same procedure from an 1,3,4-oxadidazole and the appropriate amine 



trifluoroacetate salt. 



■r<;ir. .u':v\ '■ ■ 
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Procedure 4E 




4-24 



OMe 



5 p^a^oWi^^ 

triazole (4-24V ^ V;Us,7i; ¥ * 1' S' '«-20' $"2i* t*»' *iW W 

Ni<:pmf(4^^ 

10 tem'pe^tbr^s femf The : mm mwmMtiw&ffimm6m*&&&-'' 

with l6%*aifueous K^eb^ water; ^dsaturafea brine anci'dri'ed (SdgJSOi): The residue 
after evaporation in vacuo was purified by reverse-phase chromatography on a C-18 
silica gel' column with ah acetohitfiie-0.i% unfluoroacetic icid gradient to give 3-(l- 
adamarityiM-mem'yl-5-[4-(me^ (4-24).' ' : 



Ex, 


Structure 


u y ' NamS 


Method 


' : MS ESI ; ' 








(m/z) 








3<l-adamantyl)-5- 

v*^ /" .jf ■••/.! *• ■ 
(2-methyIphenyl)- 

4H-l,2,4-triazole 


4A ; 

. f * ■' • ,* ' 


294 








3-(l-adamantyl)- 
4,5^methyl-4H- 
1,2,4-triazole 


4D 


232 








3-(l 7 adamantyl) : 5- 
ethyl-4-methyl- 
4H-l,2,4-triazole 


. 4D 


.,. , 246 , 


.,4=4; 


. ft: -i °^ 


3-(l-adamantyl)-4- 
methyl T 5-propyl7 
.4H-l,2i44nazole.. 


4D 


260 

t. 



-63- 
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& 1 

H- J 




J 1 -dUdi i idiuy I j-*t* 

methyl-5- 
cyclopropyl-4H- 
1,2,4-triazole 


4A 


258 


AC. 




j-^'auonittiiiyi j-j- 
butyl^methyl- 
4H-l»2 f 4-triazole 




Old 




N-N 


3-(l-adamantyl)-5- 

cyGiogeniyi-^f-. 
, methyl-4H-l,2,4 r 
triazole 


4A 

- « « f. 


286 




N-N 


3-(l-adamantyl)-5- 

cyu i one a y i-*t- 
methyl T 4H.l,2,4- 
. ^triazole * :V » f 


4A 


300 




N— N 


cyclohex-3-ten-l- 
yM r methyl-4H- 
1,2,4-triazole 




90S 


A\f\ 




j ^ i. -aUdULI lal 1 iy 1 Jf- J - 

r phenyl^methyl- 
4H-l,2,4-triazole 






?4?M | 


i 


;3f(l 5 ad^antyl)-f*- ' 


4A : 

i 


308 


~ ~j 

i 


»/ ■ ; « i i 1 


methylghenyl)-4H- j 

u^M^azole, , 






4-12 j 

i 

- " t 


A v f j 


3-(l-^amant>;1)-4-; 

methyI-5-(3- 
methyIph~enyl)-4H- : 

v.t;[4,'2i4rtriazole 


4A j 


308 

i 


4-13 

» ~ i 




3-(l-adamantyl)-4- 
-.. ; methyl r 5-(4^ • 
methylphenyI)-4H- . 
1,2,4-triazole 


4A 


308 
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4-14 

.-. "*'; \ 




|2-[5r(r- ... 
■adamantyl)^-^. 
methylT4H-l;2,4- 
vtriazol-3t 
jyijpnenyi fraeinano 


4A~ 

1 


,.- 324 


U-15 

: ? ' i 4 v 

i 




! . f adamantyl)^-.^. 
fmeth^H-4>2^--' 

! yHfcnzonitriJe 


4A 

i ■ 


j 319 

» 

j m 

1 

! 

! 


■ 4m< 




3 ? (j ? ad^antyJ))4f 
i methylr5?[3- 




362, 

1 .JVC 






:(trifluoromethyl)p 

Kw»n.\sl 1.414 10/1 

triazole 






4-17 




3-(l -adamantyl)-4- 

methyl-5-[4- 
^(trifluorpinethyl)p . 
henyl]r4H,l t 2,4- 
triazole 


4A 


362 


4-18 




2-[5-(l- 
adamantyl)-4- 
methvl-4H-l 2 4- 
triazol-3-yl]phenol 


4A 


310 


4-19 


N — N OCH3 


3-(l-adamantyl)-5- 

methoxyphenyl)-4- 
methyMH-1,2,4- 
triazole, 


4A 


324 
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4-20 




3-(l-adamantyl)-5- 
methoxyphenyl)-4- 
. triazole : 


4A 


324 


4-21 




3-(l-adamantyl)-4- 

methyl-5-[4- 
^iniiuoroiijcinoAy^ ; 
phenyl]-4H-l,2,4- 
triazole ...... 


4A 


378 


4-22 




3^( 1 -adamantyl)-^- 

lilGlll j l~J~^TrT 

fluorpphenyl)-4H- 
1,2,4-triazole 


4A 

t 


312 


4-23 




3-(lradamant^l)-4- 

r ..m^thylj5p[4^ 

( mptHvlthiri^nhpn vl 

]-4H-l,2,4-triazole 


4A 


312 


4-24 


^^^^^^ 


3.^(1 ?adamantyl)T4- 
... methylr5-[4- 
(methylsulfinyl)ph 
envl1-4H-l 2 4- 


4F 


356 

• 






— - .triazole^ — \ 






4-25 j 






4A ) 


372 I 




•! 

i 

^ j .• ^ •. " 


frnethvlsulfonvnoh • 

•^If- : 








, .,, triazole 






4-26 i 

t 


v-»~* .V. 


S-^TadamantylH-! 
, ; n[iejtfiyj-5 r (2- 
chJorophenyl)^4H- 
l,2,4 r triazple 


4A 

: 


328 
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4-27 


N-N 


3-(l-adamantyl)-4- 

methvl-5-f3- 
{ chlorp^henyl^H- 
! , ,1,2,4-triazole, 


4A 


328 


4-28 




i 3-(l^<temantyl)-4- 


j 4A 


328 






chlorophenj|l)-4H- 
j ,1,2,4-jtriazole, 












i ■ ■ 


I ±22. 


i 


j bromoohenyl)t4Hr 
1 — l;2,4tMazple - 


[ 4A 

i 

5 


j. 273 

i • 












4-30 


CH 3 CI 


3-(l j^amantyl)^- 

H i ph 1 nrnnh f»n vl ^~ 

4H-l,2,4-triazole 


• 4A 


236 


4-31 




^-(l-adamantyO-Sr 

trimethpxyphenyl)- 
4-methyl-4H- t 
1,2,4-triazole 


4A 


384 


4-32 




3-( 1 -adamantyl)-5- 

(7-f i irvn-4-mpt h vl - 
4H-l,2,4-triazole 


4A 


284 


4-33 


_ ^ N-N 


3-(l-adamantyl)-4- 

niethyl^S- 
tetrahydrofuran-2- 
yl-4H-l,2,4- 
triazple , 


4A 


288 


4-34 


N-N 
CH 3 L Q ) 


3-(l-adamanty])-4- 

, methyl-5- 
tetrahydrofuran-3- 

yI-4H-l,2,4- 
triazole 


4A 


288 



-67- 
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4-35 


_ N-N 


3-(l-adamantyl)-4- 

iiiCLiiyi--/- 

tetrahydro-2H- 
pyran-4-yl-4H- 
l,2;4-triazole 


4A 


302 


4-36 


_ ^ N-N 


3-(l-adamantyl)-5- 

(2-thienyl)-4- 
methyl-4H-l,2,4- 


4A 

"\- 


300 




inazoie * 






A. 11 


CH 3 


j-^i -ttuamaniyi j-j- 
(5-chlorothien-2- 
yi ^-H-rincin y i -fn* 


AA 




4-38 




3-(l-adamantyl)-5- 
(3-chlprothien-2r 


4A 


334 




CH3 


yl>4rmethylr4H- 








1,2,4-triazole 






4-39 




*W1 -adamantvn-S- ' 

«J y 1. O.UCU11CU1L YI J J 


4A 


300 




t _______^ N-N 


{p-anienyi ^-4- 








methyl-4H-l,2,4- 






4-40 


W£cq 


3<l-adamantyl)r5- 

... . -/r^ 'V-.J'L- .J wJm> — -—J 


4A 


336 




benzofuranrSryl)- : 






| 




i( ^n^ethyl^Hr 










'1,2,4-triazole . } * 




■ t -? 


4-41 i 

s 




j-^i -aaamantyi^o- 


4A 






benzyM-methylr 
4Hil,2 f 4-triazole 






4-42 


<<y-: 


3-(l-adamantyl)-5- 
(3-fluorobenzyl>4- 
methyl-4H-l*,2,4- 
... , triazole 


4A 


326 
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4-43 

i 


! . ' '>"" \ 


3-(l-adamantyl)-5- 

ffi -ch 1 nrri hefi 7 v IV 
j4 T methyMH-. 
, , l,2i4-triazoIe, * 


4A 


342 






3-(l-adamantyl)r4- 




314 






ryhnethylMH^- 
,(I,2,4anazole > 






; 4^45 

! 




~3-( 1 -adamantyl)-4- 
meAxl^ T (i0ii ( e 1 n=2- 

, 1-2,4,-triazole 


| 

1 


- 31 - 4 — 


| 4:-46, 




3-(l-adamantyl)^5- 
(2,3-dihydrc>-lH- 


! 4A 


348 






i nflfMi -9- vl rripth vl V 








4-methyl-4H- 
l,2,47triazole 






4-47 




adamantyl)-4- . 
methylr4,Hrl,2,4- 

tria7n1p '•■ 


4A 


352 


4-48 




3-( 1 -adama[ntyl)-5- 


4D 


246 




methyl-4-ethyl- 
4H-1 2 4-triazoIe 






4-49 




3-(l-adamantyl)- 
4,5-diethyl-4H- 
1,2,4-triazole 


4A 


260 


4-50 




3-( 1 -adamantyl)-5- 


4D 


274 (free 






propyl-4-ethyl-4H- 
1,2,4-triazole 




base) 


4^51 




3-(l-adamantyl)-5- 
cyclopropyI-4- 
ethyWH-1,2,4- 
triazole 


4A 


272 
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4-52 


N — N 

Wo 


3-(l*adamantyl)-5- 
phenyl-4-ethyl^H- 
1,2,4-triazoIe 


4A 


308 


4-53 




3-(l-adamantylh5- . 
benzyl-^thyMH- 
1,2,4-tnazole 


A A 

4A 


:322 


4-54 




[3-(l-adamantyl)- 

^ ■ • •■ t- ATT a /*% J 

5-phenyl-4H- 1,2,4- 
triazol-4 r yl]acetic 
acid a , , . 


4B 


338 


4-55 




methyl [3-(l- : 
adamantyl)-5- 

| 1 ATX t f\ . A 

phenyMH- 1,2,4- 
triazol-4-yl]acetate : 


4A 


352 


4-56 ; 




2-[3-(l^ ; : 

adarnamyl)-:5-, ; 

phenyl-4H.lr,2,4- 

A. * _ — . 1 ■ A 

tnazql-4- : 
yl]acetamide 


4C 

• * 


337 

>. 


4-57 




2-[3-(l- 
adamantyl)r5- 
pnenyl^H^l $2,4- 
triazg)|4 0 yl»] 7 N fl ■ 


4C 

< 


351 

j 


3355 1 




methylaeetamide ! 






~4-58| 

i 


- — — — - j- 


3-(lra(^^ty|)-5- ! 

ti^fluGrQethyl^H-j 
r> : ;1^74ntnazole 


4A ; 


314 

. 


4-59 i 




3 T (l p adamMty!) r 5-; 
.-phenyl^K?,?^- ; 
trifluoroethyl][i4H- 1 
i lv2,4^triazole , 


4A 


362 

'.v 5 i ! 
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4-60 

1 


( f-. , ■■■ 


3-(l-adamantyl)-5- 
benzyl-4-(2,2,2- 

| trifluoroethyl)^4H- 
. J ,2i4rtri azole } # 


4A 


376 


4-61 

i :r.->;. 




; 3-(ljadamantyl)-5- 
methyl-4 r prqp^lr , 
• 4Hf t;2;4^triazole ~ 


i 4D 

: * ,* 


260 

m 


i 4^62 

t 


t ^^^^ ^^ S ^ > 


lethyl^Pfop^MH- 

S ^l^^-M^okv >- 


j 4D 

j 


274 

i 

j ^14 ; 












■ -4153 — 

i 

i 




i ; , ,1^,4411 azole 


4©— ~ 


t- -288 

i 

i 


4-64 




! 3-;(lradaniantyl)-5- 
cyclopropyl-4- 
propyl-4H-l,2,4- 
- : tri azole 


4A 


286 


1 4-65 




SjClradamantyl^S- 
butyl-?4rprppyl-4H- 
1,2,4-tri azole 


4D 


302 


4-66 




3-f l-adamantvlV5- 
phenyl-4-propyl- 
4H-l,2,4^triazole 


4A 


322 


1 4^67 


: ■' ! • i 


<2-f5r(l- 

; Mamarityl)-4- 
propylr4H- 1,2,4- 
triazol-3 T yl]phenol 


4A 


338 


4r68 


W^, jHi ch. 

: HP CH, 


3-(l-adamantyl)- 
4,5-diisopropyl- 
4H-l,2,4-triazole 


4A. 


288 


4r69 




3-(l-adamantyl)-5- 
cyclopropyl-4- 
isopropylr4H- 
1,2,4-tri azole 


4A 


286 
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4-70 




3-(l-adamantyl)-4- 
allyl-5Hethy|.4H- 
1,2,4-triazoIe 


4D 


272 (free 
base) 






j-^i -aoaniantyi j-*f- 
allyl-5-propyI-4H- 
, 1,2,4-triazole 


i 


zop ^iree 
base) 


4-72 • 

•"x i ! 




3 -( 1 -adamantyl)-4- 
aiiyio- 
cycIopropyl-4H- 
l,2,4rtriazole T , 


4A 

i 


284 


4-73 


.CM, •'• . . 


3-(l-adamantyl)-4- 

■ aiiyi-j-\iT 
methylcyclppropyl 
>4H-l£ t 4-triazole 


4A •'; 


298 


4-74 




3 T (l-adamantyl)-4- 
eyeiopropyi-j-; 
,ethyl^H 7 l^ 

Jv U k ? triazple. 


4A 

i 


272 


! 4£75 




3-( i r adaman tyl)-4- 

cyciQprQpyir3-, 
prop t ylr4Hil;2i4 : 


4D 


286 


— ....4 

I 




N iA Rio -»* Ji?7 x> y 7 j 

ccyeiopn>pyl-5- 1 
> ( isppEopyMH-^. 
;l T 2,4 r tria2ple 






4-77 1 

V**'.*'- * - 




^3 -fl -adamant vIV i 
4,5T(JicyeIpprppyU ; 
,4H-l v 2,4^tri^ole 


4A 


284 


4^78: 

. J 

1 




3-( 1 -adarnahtyl>-4- 
cyclopropyl-5- 

; >buj^I-4tt|L2i4r.. : 
r. .;utriazple ■.. 


4A ; 


300 
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4-79 




3-(l-adamantyl)-4- 


4D 


298 






cycloprQpyl-5- " 






■ 




\ c yp*9propyiineiny 










l)-4H,.l,2,4^: 


i 








:'7-traazoler>;j. ?- 




I ■:.•.» 


4-80 


- -- ■ ■ 


3^1 T adamahtyl)i5r 
.. Gvclobutvl-4^> 1 


r 4A 

i 

i 


| 298 - 

i 






•IT tr - --(V*^***- i 

.;. cycloprppylT^H-- 


i' 

1 • 


1 

t 
} 


i 




i 'TiZ^-triazole-"" — 




f— ■■ — 


; 4-81 


j 


3-f l-adamantvD-4- 


! 4A 

i ' ' 


1 298 

i 






1 cvclo0roDvl-5?.. 

! .r/ 1 O OPA • 


i 


\ 
i 




; 












imethyleyclQpropyl 










]-4Hr;I,2,4-triazole 






4-82 




3-f 1 -adamantvn-4- 


4A 


298 


'* 




cvcloDroDvl-5-ri - 










m6th vlic vg 1 ooroo vl 










J^i*7.i»4f4.rtnazpie 






4-83 


■ • > 


3-f 1 -adamant vH-4- 


4A 


312 






) cyclopropyl-?5-r. ^ 




















dimethylcycloprop 










vll-4H-L2,4- 






: ! : \- 




. in azoic ; . 1 . ., 






4-84 




3-( 1 -adamantyl)-4- 


4A 


340 






cvclopropyl-5- 










(2,2,33- 










t<*frflrri*»l'hvlrvp1onr 

It'll CUlIWtll Jf 










opyl)-4H-l,2,4- 










triazole 






4-85 




3r(l-adamantylH- 


4A 


320 






cyelopropyl-5- 










phenyl-4H- 1,2,4- 










, triazole 
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4-86 


% 


3-(l-adamantyl)-4- 

cyclopropyl-5- 
benzylMH-1,2,4- 
triazole ., w 


4A 


334 


•4 J 87 




3^1-aqamantyi)-4- 
cyclopropyl-5-(l- 

phenylcyclopropyl) 
-4ii-l,z,4Ttnazole 


A A 

4A 




4^88 


^ ; 


3-(l-adamantyl)-5-: 
. methyl-4 : butyl- 
4x1- 1 ,z azo ie 


4D 


274 


4-89 




3-(l-adamantyl)-5- 
: .ethy1^butyl-4H- ? 
'. i>z»^in azoic 


4A 


288 


4-90 ; 




_3r(lradamantyl)-5- 
•7 nhfenvl^-butvl- 
, 4II-;l,2,4rtriazole 


4D 


336 


4,91 




S-O-adamaiityl)^ i 
isobutyl-5-propyl- 
4H.7 i : ,z,4r:inazoie 


4D 

* T 


302 (free 
base) 


4r92 




341'adamantyl)r5- 


4A 


406 


j 

1 

. i 


_ j 

I 


« i benzodioxolr:5r ■ 
c/y^thenyjp.-^ j 
Jqobutvl-4H-*L 2 4- ! 
- , '^triazole,;; - r 


t 


j 


4-93 

V 

l 
i 


< 


3-auadamantyl)-5-| 
cypIoprqpyl-4- , 
(cycloprppylmethy 
: - 1)^H,1;,2;4- ' ' 


4A 


298 

i 






triazole. « 
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4-94 




3-f 1 -adamantvlV 
4,5- 

hicfrvrlnnrnnvlrnet 

: hylHH;|;2;4- 
; triazole 


4A 


312 




: r 


j 3j( l^adamanty 1)t4-- 


4A 


1 245 


; ■y-ji 




f~ l~,2;47triazole 


j «JV 


| 










j 


1 


*W1 -adamantvl^-4- 

me^xlcyclgprop^l 
' ^-4H-1~2 4-triazole 


! 4A 

I 

1 

I 

! 




4r97 




3-(lradamantyl)- 
4 t 5^dicyclobutyl^ 
4H-l,2,4-triazole 


4A 


259 


4-OR 




1 -»H atria ntvl^-S- 

methyl -4-;pentyl r/ ; 
4H-l,2,4-triazple 


4D 


288 
*»oo 


4.00 

, H-.-77, 




-adamantvl V^- 

1 7CLUCU 1 ICU It V 1 J mJ 

cycloprppyl-4- , 
neopentylTflH- 
, 1 2 4-triazole 


4A 


314 

J ATT 


4-100 




3-(l-adamantyl)-5- 
j methyl-4-hexyl- 
4H-l,2i4-triazole , 


4D 


202 


4-101 




3r(l-adamantyl)-5- 
imethyM-phenylr , 
4H-l,2,4rtriazole 


4A 


294 


4-102 


Ob 


3-(l-adamantyl)- 
4,5-diphenyl-4H- 
1,2,4-triazole 


4A 


356 
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4-103 


... 


3-(l-adamantyl)-5- 
cyclopropyl-4-(4- 
methylphenyl)-4H- 
1,2,4-triazole 


4A 


334 


4-104 


i 


3-(l-adamantyl)-5- 
cycIopropyl-4-(3- 
; methylphenyl)^4H- 
1,2,4-triazole -«« > { - 


. 4A . 


. 334 


4-105 




3-(l-adamantyl)-5- 
cycl6projpiy]^(4-' 7; 
fluorophenyl)-4H- 
1,2,4-triazole 


4A 

i"\ . •• . • 


338 


4-106 




3-(l-adamantyl)-5- 
cyclopropyl^-Cz- 
chlorophenyI)-4H- 
1,2,4-triazole 


4A 


354 


4-107 




; 3-(i-adamahtyl)-5- 
cyclopropyl-4-(4- 
chorophenyl)-4H- 
1,2,4-triazole 


4A 


354 


4-108 

>tf7 


i& . 

\ 


3rXlradamantyl)-5- 
;cycloprppyl^- 

x4Bbl^triazole,- j 


4A 

i 


348 






J^lTaClainaniyi^-*f- 

, tenzylrS-propyl- j 
4H^1 ,2i4-tn^ole" t 




base) j 


4-1 10 : 




„3-r(l^adamantyl)-4- 

ixbehzyl-5r 
; cyclopropyMH- 
v l»2;4-triazole: i* 


4A 

* 


334 
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4-111 

* 


-0° 


3-f 1 -adamantvl)-4- 
benzyl-5-phenyl- 
4H-l v 2/Mriazole 


4A 


370 


4-112 




3-( 1 -adamari tyl)-4- 


: 4A 


384 


. ~v . i ;. j 




methylphenyl)^4H r 




i m 




i 


^l;2i4-rtriazole M c 






4-113 




> 3 -(?1 -adamahtyl)?4- 


4A 


404) 




i 




} ID 


i 


4-114 




3^(l-adamantyl)-5- 
(2-fuiyl)-4-(2- 
furylmethyl).-4Hr 
1,2,4-triazole 


4A 


| 350 



EXAMPLE 5-1 

i 




Preparation of 3-IY3.8-dimethvladamantan vl)methvn-4H,5H,6H .7H.8H-1 ,2.4- 
tria2oldf4;3-fl1perhvdroazepine (5-1) : , 

Concentrated sulfuric acid (44 mL) and borbn trifluoride etherate (3.53 
mL) were added to a flask and cooled to 8 °C. A solution of l-bromo-3,5- 

10 dimethyladamantane (11.02 g) in 1,1-dichloroethylene (35.3 mL) was added dropwise 
over a 2 hour period. The temperature was kept between 14 and 18 °C and gas 
evolution was observed. After stirring 1 hour at 10 °C, the reaction was worked up by 
adding to ice and extracting with diethyl ether. The organic layer was extracted with 
IN NaOH (3X), and the combined aqueous solution was acidified with sulfuric acid 

15 and re-extracted with ether (3X). The organic layers were combined, dried over 
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magnesium sulfate, filtered and evaporated to dryness to give crude 3,5- 
dimethyladamantaneacetic acid (6.23 g). 

3,5-Dimethyladamantaneacetic acid (1.515 g) was dissolved in 
methylene chloride (50 mL) and stirred at room temperature under nitrogen. Oxalyl 
5 chloride (2.38 mL) was added and the reaction was stirred for X h whereupon all of 
the volatiles were removed. The crude acid chloride was dissolved in THF (30 mL) 
and added to a stirring solution of hydrazine (5 mL), methanol (5 mL), and THF (5 
mL). The methanol and THF were removed by evaporatipn and the remaining liquid 
was added to aqueous NaOH (IN) and extracted with ethyl acetate (4X). The organic 

10 layers were combined, dried over magnesium sulfate, filtered and evaporated to give 
2-(3,5-dimethyl-l-adamantyl)acetohydrazide as a clear thick-oil (1 .60 g). 

The acyl hydrazide (0.85 g), i-aza-2-methoxy-l-cycoheptene (559 mg) 
and anhydrous methanol (10 mL) were added to a flask, warmed to 40 °C and stirred 
for 1 h. The solution was warmed to 50 °C for 1 h then refluxed overnight. After 

15 cooling, the methanol was evaporated and 1 the crude product was purified by column 
chromatography (silica gel, 100% Ethyl acetate — > 10% methanol/ ethyl acetate — > 
10% methanoI/CH 2 Cl 2 ). 



20 



JO 




EXAMPLE 5-2 



.OH XOOH 
HCOOH " " 





/Xry )Y J MeOH, heat . If 




Preparation of jftadafn^^^ 
fllperh vdroazepine (5-2) " : cr) ;< 

25 : * r ~ 111 Concentrated sulfuric acid (50 mL) and carbon tetrachloride (100 mL) 
were cbmbi tied; cooled to 0°C*and vigorously stirreii; ,; Adamantan-2-ol (45rriig)j " • 
was dissolved in 96% formic acid (6 mL) arid the solution was added to the sulfuric 
acid over I hour: The reaction continued to stir at 0 °C for 90 min after which it was 
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added to 300 mL of ice. The layers were separated and the aqueous layer was 
extracted with 50 mL carbon tetrachloride (2X)i The orgatiic' layers were combined - 
and extracted with IN NaOH: 'The aqueous 4 poirtibn -Was ektrfibtecl j ^i'th'^nibfiiyleine 1 *" 
chloride (4X) JtHen acidified with 5N HG1^ ^ and was coaled 

5 on ice. Filtratibn provided the desired ad£uriantane-2^ai^xyirc f acid (contamiriiated ' 
with about 5% adamantane-l-carboxylic acid) as a white powder. 

chloride (9 mL) and stirred at room temperature under nitrogen. Oxalyl chloride (2.38 
mL) was added and the reaction^was.stirred for 2 h whereupon all^df ihe volatiles were 

10 rembved. The crude acid<:hloride was diissolved in Tjffi (10 mL) and^added toa 

stirring solutibn of hydrazine (3.3 mL)];methanol^(6.6 mL), and THF (4i9 mL>at 0°C. 
The solution was filtered and added to 0.1N NaOH (in a brine solution) and extracted 
with ethyl acetate (3X). The organic layers were combined, dried over magnesium 
sulfate, filtereitand evaporatedvto dryness.tp give adamMtane-2rcarbohydrazide as a 

15 white powder. The crude acylhydrazide, l-aza-2-methoxy-l-cycoheptene (325 \xL) 
and one drop of acetic acid were added to anhydrous toluene (35 mL) and stirred 
overnight. The solution was then refluxed for 3 h. After cooling, the toluene was 
evaporated and the crude product was purified by column chromatography (silica gel, 
100% Ethyl acetate 10% methanol/ ethyl acetate 10% methanol/CH 2 Cl 2 ). 

20 ' • S :■ ' - " / ' = 

EXAMPLE 5-3 '■■ 




25 Preparation of 3>(adamantanvlmethvn-4H,5H < 6H.7H,8H> L2 < 4-triazolor4.3- 

alperhvdroazepine (5-3) . 

2r(l-Adamantyl)acetohydrazide (32.5 mg), l-aza-2-methoxy-l-. 

cycoheptene (27,[iL) and anhydrous methanol (3 mL) were added to a flask, warmed 

to 50 °C and stirred for 2 h. Thp solution was then heated to 70 °C for 48 h. After 
30 cooling, the methanol was evaporated and the crude product was purified by 

preparative HPLG to give the trifluoroacetate salt of the title compound as a white 

powder. 
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EXAMPLE 5-4 




NjH 4 




toluene 




5 Preparation of 3-adamantanvI-lR4H,5H.6HJH,8H-l,24-tria2olor4,5-f1azepine (5-4) 
A mixture of ethyl 1-adamantanecarboxylate (236.6 g, 1.14 mol), 
hydrazine hydrate (500 g, about 8.5 mol) and diethylene glycol (2 kg) was refluxed for 
about 65 h. The solution was allowed to cool to room temperature ahd aged for 10 
days. The resulting suspension was poured into water (6 L) with stirring. The 
10 resulting slurry was filtered, and the cake washed with' water (000 mL). The cake was 
re-slurried with water (1 L), filtered arid the cake washed with water (1 L) and 
hexanes (2 L). The solid was air-dried affording 191.7 g of off-white crystalline 
material. 

The hydrazine from above, (90 g, 0.46 mole), l-aza-2-methoxy-l- 
15 cycloheptene (75 mL, 66.5 g, 0.52 1 mol), acetic acid (1 mL) and toluiene (1.35 L) were 
combined under nitrogen and stirred mechanically. The reaction gradually thickened 
as a white solid formed. After 20 min, additional toluene (200 mL) was added. The 
reaction continued to thicken and after another 5 min, additional toluene (300 mL) 
was added. The reaction thickened and was ageid an additional 15 min without 
20 agitation. The reaction was diluted with toluene (500 mL) and hexanes (2.5 L), stirred 
for 5 min then filtered. The cake waTwashed with 1:1 toluene/hexanes (2 X 350 mL), 
followed by hexanes (1 L). was still damp, it was transferred to a 

flajjl^ Toluene (2 L) and acetic acid (1 mL) were 

added and the mixture>heated. Sldw"distillation of the^mixture afforded 500 mL of 
25 distillate collected over 1 h, with a distillate temperature of 104°C attained. The 
solution was cooled and concentrated on a rotary evaporator to a thick slurry (about 
200 mL). This was diluted with ether (about 300 mL) and filtered. The cake was 
washed with 3:1 ether/toluene, ether and dried affording 106.7 g of semi-pure 
material. 

30 ' ! A v 24 g sample of comparable seini -pure material obtained from a 

smaller run was combined with the two crops above and chromatographed (silica 
85:15:1 ether/methanol/NKjOH). The product cuts were concentrated, and the 
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concentrate flushed with toluene. The residue was diluted with ether (500 mL), 
cooled to 0°C, aged 30 min and filtered. The cake washed with ether and the product 
dried affording 122 g of white crystalline material. 

500 MHz 1H-NMRXCDC13): 8 4:ff ; '(£r { f 2H),' 2:96 (br C2H), 2.09 -2.64 ; (m;9H), 



5 1.69 - 1.90 (m,12H) 



EXAMPLE 5-5 1 

'vuc . :>^-Cj :i ivtftj jV*; tpi/x ;?jr*u> 

1. BuUatO'C ' 




•fr^hfy^isinedTHF \ ' N— N **. 

Argon 

Preparation of 3-ad^antanvi-8-flu6roUH3^ 
alperhvdroazepine (5-5) 

3 -( 1 -Adamantyl)-6,7, 8,9-tetrahydro-5H-[ 1 ,2,4]triatzold[4,3-a]azepine 
(105.2 mg) was dissolved in anhydrous THF and cooied to 6 °C while stirring under 
argon! N-Butyllithium"(6.29 mL, 1 ^Ni'soiution in hexaiies) was added and' the 
solution turned bright yellow and was cooleci to -77 °C. N-fluorofehzeniesuifonimide 
(147 mg in 0.80 mL THF) was added over a 5 min period. The solution was slowly 
warmed to room temperature and added to a saturated sodium bicarbonate solution. 
It was extracted with ethyl acetate then dried over magnesium sulfate, filtered and 
evaporated to dryness. The crude product was purifield by preparative HPLC and 
isolated as the trifluoroacetate salt. The salt was neutralized by addling to a saturated 
sodiuni bicarbonate solution and extracting with ethyl acetate. The purified product 
was dried over magnesium sulfate, filtered and evaporated to dryness. 



25 



EXAMPLE 5-6 



H^C OH 



1 



NH2NH2.Ei9N.0MF 




6 
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Preparation of 3-f3.5,8-trimethv1adaniantanvn-4R5H.6H.7H.8H-l .2.4-triazolor43- 
fllperhydroazepine (5-6) ' • " ■ 

L 3,5,7-Trimethylad^anWne-l-c 
(2 mL) and stirred at room temperature under nitrogen. Triethylamine (0.093 mL), 
andfluorc^NXN'NMet^^ mg) were 

added. After l6 min, hydrazine hydrate' (0.033 'mL) was added ahd^after stirring for 
15 min, water (2 mL) was added. The crude acyl hydrazide was collected by 
filtration. • " ; v ? ^ • : - - ' 1 ■ .< 

3,5,7-Trimethyladamantane-l-carbohydrazide (26.2 mg), l-aza-2- 
methoxy-l-cycoheptene (16»nL) and anhydrous toluene (1 mL) were added to a small 
vial and heated to 50 °C for 3 h: The solution was then heated to 120 °C for 4 h. 
After cooling, the toluene was evaporated and the product was purified by column 
chromatography (silica gel, 100% Ethyl acetate — ► 10% methanol/ethyl acetate — ► 
10% methanol/GHiCla). 

vEXAMPEE 5r7 



25 



30 



I 




y NHjNHa, EtiN, DMF 





Methanol, 125 °C 



20 *Breparation*ofv3r.(^ 



ynadamantan^l^g^ ^^,^ ou -v a ut^ ^ ug mSV *w cp: -c-j, 
ifjB^JXqu^ ac ^ was dissolved in DMF (3 

fmb) ; -andstiired:at:roqmrtemperatureu and 
fluoro-N,N,N'N'-tetramethylformamidinium hexafluorophosphate (296 mg) were 
added. After 10 min, hydrazine hydrate (0.1 14 mL) was addedand after stirring for 
15 min the reaction was evaporated to dryness. The crude 37hydroxyadamantane-l- 
carbohydrazide, l T aza-2-methbxy-l^yc6heptene (0.2 mL) and anhydrous methanol (6 
mL) were added to a small flask and heated to 50 °C for 3 h. The solution was then 
heated to 70 °C for 24 h. After cooling, the methanol was evaporated and the product 
was purified by column chromatography .(silica gel, 100% Ethyl acetate -> 10% 
methanol/ ethyl acetate -> 10% methanol/CI^Ch). 
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. -« - . /EXAMPLE^ 5r8 



OH ' F* 

' J V'f/*- 'VoO;^;!; us-- rues:, i "j -obo*m- 4 acq r;v o;.oqv.t 



N 



DAST 



^ N 




[/j.-L*.*. '"rtV^;,^ > -i ; u <\j 'A*utau?i o yj viyu^h^- : ^j^w* x&.c: 
Preparation of -3 -G-fluoroadamantan vl)r4H.5R6R7R8Hr 1 .2.4-,triazolof43^ > wllrt 

a]perhydroazepine (5,-8) , , ^gq Jtu wr sw- 1 -cstpo/Ajic gric, /aim q^ojAcq ia O 
/■■i'^u:W;!ar^^^Wgound of Example 5-7 (18 mg), was dissolved in methylene 

(Diethylamino)sulfur trifluoride (9.1 \iL) was added and the reaction was allowed to 
slowly warm to 0 °C. The reaction was added to saturated sodium bicarbonate 
solution and extracted with methylene chloride. The organic solution was dried over 
magnesium sulfate, filtered and evaporated to dryness. The product was purified by 
column chromatography (silica gel, 1Q0% Ethyl acetate — > 10% methanol/ ethyl 
acetate -> 10% methanol/CH 2 Cl 2 ). 



EXAMPLE5r9 




THF: MoOH> 





Preparation of 3-(2-adamantanvlethvn-4R5H,6H.7R8H-L2,4-triazolor4.3- 
20 aiperhvdfoazepine (5-9) 4 

Adamaritarieacetic acid (0.4814 g) was dissolved in'dry methylene 

chloride and stirred at room temperature under nitrogen. Oxalyl chloride (0.423 mL) 

was added and the solution was stirred for 2 h whereupon the volatiles were removed. 

The resulting acid chloride was dissolved in dry' diethyl ether and stiried under 
25 nitrogen at room temperature. Trimethylsilyldiazomethane (1.7 mL, 2M in hexanes) 
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was added and the reaction was stirred 36 h. The solution was washed with saturated 

aqueous sodium bicarbonate and extracted with ether (2X) . The ether layers were 

combined, dried with magnesium sulfate and the solvent removed. The product was 

purified by silica gel chromatography (10% ethyl acetate/Hexane to 20% ethyl 

5 acetate/Hexane) to give 72.3 mg of the desired diazoketone. 

The diazoketone was dissolved in THF (3 mL) and water (6 mL) and 

. stirred at room temperature. Silver nitrate (67 mg),was added and the reaction was 

stirred in the dark for 15 h. The solution was added to additional water (10 mL) and 

extracted with ethyl acetate (2X). The organic layers were combined, dried 

10 ! (magnesium sulfate), filtered and the solvent evaporated. The product was purified by 

silica gel chromatography (20:79:1 ethyl acetate:hexanes:acetic acid — > 30:69:1 ethyl 

acetate:hexanes:acetic acid — ► 50:49: 1-ethyl acetate:hexaries:acetic acid) and provided 

45 mg of the desired carboxylic acid. I < 

The carboxylic acid (45 mg) was dissolved in dry methylene chloride 

15 and under nitrogen stirred at room temperature. Oxalyl chloride (0.100 mL) was 

j Padded and the solution was stirred for 2 h whereupon the product; was dried in vacua 

The acid choride was dissolved in tetirahydrbfuran (2 mL) and rapidly added to a : 

solution of hydrazine (1 mL), THF (lriiL) and methanol (1 mL) which was stirred 

under nitrogen and cooed to 0 °C. Afterr slowly wanning to room temperature the 

20 reaction was dried in vacuo. The crude product was added to ethyl acetate and 

extracted with saturated sodium chloride Solution containing about 2% sodium 

hydroxide. After extraction (2X), the organic layers werei combined, dried ; 

; (maknesium sulfate), filtered and the solvent evaporated. Affepthprough drying, the 
t ■ ■ i ' ! ' j i 

j crude acyl hydrazide was dissolved in dry methanol (5 mL). I^^a-2-|metR5xy-l-; 

25 j ^:oheptene (4Sp^wSs added ank the solutiomwas stirredfatTSO^iE bvernight land 

H) 70 °C for 48 ti. Thelblution was eva^rat^ to dryness and purified by preparative 

IHBLO^The resulting trifluoroacetattf salrwas neutralized by adding to a saturated 

i sbdiunV bicarbonate solution and extracting with ethyl acetate. The purified product 

Cwasdrietf-oVer magnesium sulfate, filtered and evaporated to dryness. 

30 t:(;-. V) :ufAJ:V 

'i Preparative LC Method: ;;v : : ! ^ ^ ± ■ 

Column: «YMG:- PACK ODSi lOOonmjX 20-mmp5.0 ^im : ' 

bEluent-'A: ^ ,U05% TFA in Water 

35 Eluerit B:> - 0.05% TFA in Acetonitrile 
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Pre-inject Equilibration: 
Pbst^Inject Hold: 
Gradient: 



1.0 min r ' . 

0.5 min uL - < 

lQ %iB to 100:% B : between 10 and 20 mm, hold at 
100 % B for an additional 1.0 min, ramp back from 

5 v..c* ; v\/; - t 7 r -- : > 100% B to 10 % B in 0.5 min 

Flow: 20mL/min 

Column Temperature: '•'-'>' ambient^ .;»^ v.-^ooii*?^ -.ha^-.- 
Injeetion;amdunt:^ ''■ w 5&:nfcvy:u& uny -*vw\ W jy* fanuy^ hsoqiv.* 
Detection: • **nj,'*a& ^phfctodiodtf array ywas}?3?<w - ^ j^qur? ?o s zvi&tmq 



Ex, 



p. ^S^cturf * ™ 

i/.^.w 't.^reV \i'i%mq rroq * 



: -V- < nNamev^ ?■ ;ai ^Retentiofi 



V!j(mij1j ,:: > 




f3-[(3;5^dimfethyl-l- 
adamarityl)methyl]- 
6,7,8,9,10,11- 
hexahydrb-5#- 
[l,2 f 4]triazdlQ[4;3H 
d]azbnine 



3.34- 



342.4 



5^2 




3-(2-adamantyl)- 

6,7,8,9-tetrahydro- 

5H- 

[l,2,4]ttiazolo[4,3- 
q]azepine 



2:46 



272:3 ' 



5-3 




3-(l- 

'adamahtylmethyl)- 
6;7,8,9-tetrahydro- 
5H- 

[l,2,4]triazoio[4,3- 
ajazcpine 
trifluoroacetate salt 



2.54 



286.4 
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TO 



5-4 




. - 


3-(l-adamanty])- 
6,7,8,9-tetrahydro- 

F1 9 41tria7n1nr4 

• ' • * i " i • ■ ' ' : J * ' • ■ : 

a]azepine 


2.05 


272.2 


5-5 






3-(l T adamantyl)-9- 
fluoro-6,7,8,9- 
tetrahydro-5//- 
[l,2,4]triazolo[4,3- 


2.23 


290.2 


£6 




3-(3,5,7-trimethyl- 

1-adamantyl)- 

6,7,8,9-tetrahydro- 

[l,2,4]triazo!o[4,3- 
a]azepine 


2.82 


314.3 


5-7 


OH 


3-(6,7^ 

tetrahydro-5//- 

[t2^]tri^olb[4,3- 

a]azepin~3- 

yl ) adanian t an - 1 -ol 


1.22 


288.2 


5-8 

ro\m 


F .y* 
Wii SiiJ-jdiji.: .N — ^ . <-> i 


• "'p 

it 


ajazepine 


1.84 

ii ..' ' ! . .' 


290.2 


5-9 

fx" :S}< 

;•>.»*• 




\' <!* 


3-[^(i- !?? • 

adamarityl)ethyl]- 
6,7,8, 9-te^ahydro- 

[l,2,4]triazolo[4,3- 
a]aiepine "' 


2.66 V ' ; 


300.3 



71 v;.- •,=•■'.••. - t 
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Analytical LC Method: 

Column: 
Eluent A: 

Eluent BfK? -V ~- 
Gradient: L\ ^ 



jColurjin Temperature: 



1 0 Injection amount: 



Waters- OTerra bl8, 5 pun, 4.6x50 mm i j 

0.6%TFAin Water ; ! 

0.5 % TFA in Acetonitrile j j \ 

10 % B td 9b'9o% li m £J5 mirt, hold for 0.5 min, ramp! 

back to 105 % B in O.S'min j j j 

2,5 mLAnmtgoing into the KlS^sbVl) | m 3 j 
30°C ; * 



15 



Detection: 



t: 10 fxl of undiluted crude reaction mixture. 



MS: ^fiS'fraiM^Bmiafion mode, 
Vanable mass scan range: c 
LCl-XLo = 50-500 amu 
LCl-tow= 150-750 amu 
LCl-Med= 366-1000 amu 
LCl-High=5b6-20()0 amu 



SWT 



20 



EXAMPLE 5-10 




HN — NH 2 



5-10 



Preparation of 3-(3-bromoadamantanvl^ 
fllperhvdroazepine (5-10) 
25 900 mg of 3-Bromoadamantanecarboxylic acid was added to a dry 

flask and dissolved in 10 mL dry methylene chloride. 1 .22 mL of Oxalyl chloride was 
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added and the solution was stirred at room temperature for 1 h whereupon the solution 
was evaporated to dryness. The crude acid chloride was dissolved in 10 mL DMF and 
added dropwise to a stirring solution of DMF (10 mL) and hydrazine (1.04 mL) at 
room temperature. Water was added and the solution was filtered. The filtrate was v. 
extracted with methylene chloride and the solid product was purified by silica gel 
chromatography (5% methanol in methylene chloride) to give 489 mg of the desired 
3-bromoadamantanecarbohydrazide. > . 

To a dry flask was added 480 mg 3-bromoadamantanecarbohydrazide 
and 12 mL anhydrous methanol- After 5 min, the imino ether (0.504 mL) was added 
dropwise; The solution was stirred under nitrogen at room temperature for 40 min; 
warmed to 41 °C for two h,-and refluxed for 24 h. The solution was cooled and 
evaporated to dryness. Purification with silica gel (50/49.9/0:1, ethyl 
acetate/methylene chloride/ acetic acid) provided 559 mg of the title compound; 1 



15 



EXAMPLE'5-11 




Preparation of 3-f3-phenvladamantanvn-4H^5H < 6H.7H.8H-L2.4-triazolof4.3- . . 
20 ^Iperhvdroazepinfe (5-1 1)\ . >Sc|J . 1 • ' ?«-z? 1? ^ 

\ . y * iis^ 65l4mg of Ajuminmn tribrpmide was placed in a'dry rlO^mL flask. 

0:5 mL dry benzene was added and the mixture was cooled in an ice bath. 25 mg of 

compound 5-10 was rapidly added and the solution was slowly warmed to room 
- temperature and stirred for an additional i r 8 h. The reaction was quenched with ice 
25 and acidified with 2N HC1. The organic layer was separated and washed with water 

(2X) and brine. The organic solution was dried over magnesium sulfate, filtered and 

evaporated. The crude product was purified by preparative HPLC to provide 5-11 as 

its trifluoroacetate salt. 
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Synthesis of Compounds 5-12, 5-13 and 5-14. General Scheme: 

HjS0 4 *( I CH 2 CI 2 C \ MeOH ^<</ ^ 

*w. -r^^j - ■. - ^EXAMPLE 5-12 ^ f ^>< « • ' ; vfnc-tn*^ ?s© 





CH 2 Cl2 




Preparation of 3-adamantanvl-4,5,6 < 7,8 < 9J0,llJ2.3a-decahvdro^l,2.4-tria2olor4,3- 

10 airillannulene (5-12) 

Cyclodecanone (n=6) (1.0 g) in 10 mL concentrated sulfuric acid was 
cooled to 0 °C and 0.54 g of sodium azide was added. The reaction continued to stir 
at 0 °C for 1 h and warmed to room temperature where it was stirred for two h. The 
solution was diluted with cold water and treated with cold 10% NaOH solution until 

15 pH =9. Extraction with ether (2X), drying over magnesium sulfate and evaporation 
of solvent provided 1.23 g of 2-azacycloundecanone. 

2-Azacycloundecanone (0.87 g) was dissolved in 20 mL methylene 
chloride and stirred at room temperature under nitrogen. 1.5 g Trimethyloxonium 
tetrifluoroborate was added and the reaction stirred.oyernight. The mixture was 

20 added to saturated aqueous sodium bicarbonate and extracted with methylene chloride 
(2X). The combined organic layers were washed with brine,> dried over magnesium 
sulfate, and the solvent evaporated to provide crude 2-methoxyazacyclododec-l-ene. 

Adamantanecarbohydrazide (45 mg) was added to a small dry flask 
and dissolved in 3mL dry methanol. 63.7 mg of 2-methoxyazacyclododec-l-ene was 

25 added and the mixture was refluxed at 70 °C overnight. The methanol was removed 
by evaporation and 3 mL toluene added. This mixture was refluxed 24 h at 122 °C. 
The toluene was evaporated and the resulting solid was purified by preparative HPLC 
(100% gradient/12min) to provide 5-12 as the trifluoroacetate salt. 
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EXAMPLES 5-13 AND 5-14 

The reaction sequence was repeated in similar fashion starting with 
cycloundecanone and cyclononanone to prepare 3-adamantanyl- 
5 4,5,6,7,8,9,10,1 l,12,13,3a-undecahydrprl,2,4-triazo!o[4,3-a][12]annulene (5-13) and 
3-adamantanyl-4H,5H,6H,7H,8H,9H,10H,l^^ 
(S-14), respectively. 

EXAMPLE 5-15 




Preparation of 3-AdamantanvlT6-(tert-butvl)r4H,5H.6H JR8H^ 1 > 2.4rtriazolor4.3- 
alperhvdroazepine (5-15) ; = t 

15 5T^/trButylazocan-2-one (30 mg) was dissol ved in 2. mL methylene 

chloride and stirred at room temperature under nitrogen. 3 1 .3 g Trimethyloxonium 
tetrafluoroborate was added and the reaction stirred overnight. , The mixture was 
: addedto-saturated aqueous>sodium bicarbonate and extracted withrmethylene chloride 
(2X). The combined organic layers were washed with brine, dried over magnesium 

20 sulfate, and the solvent evaporated to provide crude 5-terf-butyl-8-methoxy- 
2,3,4,5,6,7-hexahydroaz^cine. J. / 

Ad^antanecli^hy (30 mg) was added to a small dry flask 
and dissolved in 3 mL dry methanol. The crude 5-tert-butyl-8-methoxy-2,3,4,5,6,7- 
hexahydroazocine was added and the mixture was refluxed at 70 °C overnight The 

25 methanol was removed by^evaporation and 3 mL toluene added- This mixture was 
refluxed 24 h at 122 °G: ; The-tbluene was evaporated and the resulting solid was 
purified by preparative HPLC (100% gradient/12min) to prpvide 5-15 as the 
trifluoroacetate salt. 

30 The reaction sequence was carried out in a similar manner to prepare 

the compounds of Examples 5-16 through 5-20 listed in the table below: 
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< r : .. EXAMPLE 5-21 . - <s .:i ; 



N — N 



: \* T V: - ^ b!&£^K4m ' if 



5 Preparationvofi 3radamantanvl:4Ii5^^ (5-21) : . r 

^ 3,6^,8-Tet^^^ in 1 mL 

methylene chloride and stirred at room temperature under nitrogen. 0.81 mL 
. triethyloxonium tetrafluproborate solution in methylenechloride (1 .OM) Ayas added 
and the reaction stirred for 3 h. An additional 0.9 mL triethyloxonium 
10 tetrafluorobprate solution >was added, After stirring overnight, diisopropylethylpiine 
(0.14 mL) was added along with adamantanecarbohydrazide (130 mg) and dry 
methanol (2 mL). The mixture was stirred at 45°C overnight and then refluxed for 24 
h at 75 °C The solvent was evaporated and the resulting solid was purified by 
preparative HPLC (100% gradient/12min) to provide 5-21 as the trifluoroacetate salt. 



15 



The reaction sequence was repeated in similar! fashion to prepare the 
compounds of Examples 5-22 and 5-23* 



20 



Preparative LC Method: 



Column: 
EluentA: i 
EluentB: 

Pre-inject Equilibration: 
25 Post-Inject Hold: 



YMC - PACK ODS, 100 mm X 20 mm, 5.0 urn 
: 0:05% TFA in Water 
0.05% TFA in Acetonitrile 
1.0 min 
0.5 min 
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Gradient: 



Flow: 

5 Column Temperature: 
Injection amount: 
Detection: 



10 % B to 100 % B : between 10 and 20 min, hold at 

100 % B for an additional 1.0 min, ramp back from 

100% B to 10 % B in 0.5 min 

20 mL/min 

ambient 

5.0 mL 

photodiode array 



Table 



10 



.i-j. 



Ex, 


Structure 


Name 


Retention 
Time 
(min) 


MS ESI 

(m/z) 


5.10 




3-(3-bromo-l- 

adamantyl)-6,7,8,9- 

tetrahydro-5//- 

[l,2,4]triazolo[4,3- 
a]azepine 


2.42 


350.3 


5-11 




3-(3-phenyl-l- 
adamantyO-6,7,8,9- 
tetrahydro-5H- 
"[r t l4)triazolo[4,3- 
r a]azepine 

trifluproacetate salt t 


2.96 


348.3 


5-12 

TVi ' 

i 
i 




3-(l-adamantyI)- 
.6,7^,10,11,12,13- 
octahedrons//- 
[l,2,4]triazolo[4,3- 
ajazacycloundecine \ 
trifluoroacetate salt 


3.09 


328.3 


543 




3-(l-adamantyl)- 
5,6,7,8,9,10,11,12,1 
3,14- . _ / . . 
decahydro[l,2,4]tri 


3.28 


342.3 
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j 

i 


azolo[4,3- 

ajazacyciOQOCieciiie 

trifluoroacetate salt 


i 




544, 

J 


■ ' y' >* 


^-(i-a^mantyiy ' 
5,6^^10,1142, 
octahydro[l,2,4]tria 

zoio[4,3-a]azecine 

;. : .f V cj f V^- 0 5-uv'*r 
■tniiuoroaceiaie salt 


; 2.88 

% 
i 


314,3 

i 






3-(l-adamantyl)~7r 

!tetrahydro 5 5H=._.: 

[l,2,4]triazolo[4,3- 
a]azepine 

inriuoroaCeiaie sail 


I 2.88 

. ) m 


| 328.3 ; 

j mi 


j 




\ 

1 
1 




5-16 


/ 


3-(l-adamantyl)- 

6,8,8-trimethyl-8,9- 

dihydro-7tf- 

[i,2,4]triazolo[4,3- 

,ajazepine 

.-■1" -. ' 

trifluoroacetate salt 


2.85 


312.3 


5-17 

. " i * 




l-(l-adamantyl)- 
5,6-<iihydror4/Z- 
[l,2,4]triazolo[4,3- 
a][l]benzazepine 
trifluoroacetate salt 


2.69 


320.3 


S 1ft 




J \1 "dLlalllCUIljr 1 ^ 

10,ll-dihydro-5tf- 
[l,2,4]triazolo[4,3- 
6][2]benzazepine 
trifluoroacetate salt 
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5-19 




3-(l-adamantyl)- 


2.69 


326.3 






6,6,8-trimethyl- 








6,7,8;9-tetrahydro- 


; 








5ff-5,7- - 
methano[l,2,4]triaz 
olo[4,3-a]azepine 


'* ■ ' 1 




V.T v T,: c. 




trifluotoacetkte salt 






5-20 


ID-TL • ' 


3-(l-adainantyl)- 

^ 7a R 8a- 

ivu cui yuiu */,o 
th ph or vr*1 nnrnn n 

][l,2,4]tnazblo[4,3 

-ojazepine 
trifluoroacetate salt 


2.48 


306.3 


^ 91 




•.O-^l-aUaJIIailiyi /- 


9 OS 


970 9 




6,9-dihydro-5H- 










tli;4itriazolo[4,3- 










a]azepine 
trifluoroacetate salt 






5-22 




*\L( 1 -flfHaiT»5ir»t^\/l , V- 
•/-yl auaJildllljI / 

6,7,8,9,10,11- 


9 40 


194 1 




It- Jfty;- /p. 
umottun 7 0 OI 


hexahydro-5//- 

U. , ;». '<Mv£li v;v:'c . 

t 5.9:7,11- 

v azoIo[4,3- 
ajazomne 


\\\ , f .* .* 






t r~i f~l i i*^\t*<^\ o r*/^ t q colt 






5-23 




J .* \» • ";nii*o 'Li V il.'" 

3-(l-adamantyl)-7- 
phenyW.8,9- 
' tetfaHydro-5//- 


: > -r* 

2.72 


348.2 






[L,2,4]triaz6lo[4,3- 

'ajazepine 
trifluoroacetate sait 
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Analytical LC Method : 



Column: 
! Eluent A: 
5 Eluent B: 

: Gradient: / - \ , 

r Plow: 

! Column Temperature: 
10 ! Injection amount: 
Detection: 



15 



Waters- XTerra C 1 8, 5 pm, 4.6x50 mm 
i 6.6% TFA in Water ' 
0.5 % TFA in Acetonitrile 

10 % B to 90 %B in 1 4.5 min, hold for 0.5 min, ramp 
back to 105 % B in 0.5 min 



. 2.5 mL/mih.(going into the MS=250 jxl) 
30°C ! ^HJWionc^sr': ^jr{ . 

10 pi of undiluted crude reaction mixture. 
<6>AD: 190-606nm O ^ 3 " | 



\ 



MS: API-ES fp^itSv^' ionization mode, 
Variable mass scan range: 
LCl-XLo = 5d-5(^iamu 
LCl-Low= 15d-756'amu : 
LCl-Med= 3()Q-i6bd amu 
LCl-High=500-200d'amu 



1 ;m~?> 



1 . 



20 




Preparation of 3-U2-(4-chlorophenvl)adamantari-2-vl1methvn-4H-l t 2 < 4-triazole (6-1) 



25 a) Preparation of 2-r2-(4-chlorophenv0adamaritan-2-Yi1 acetamide (6-1 a) 

To a solution of 2-[2-(4-chlorophenyI)adamantan-2-yl] acetic acid (100 
mg, 0.33 mmol) in 4 mL MiV-dimethylformamide (DMF) were added sequentially 
ammonium chloride (88 mg, 1.6 mmol), 1-hydroxybenzotriazole hydrate (HOBt, 67 
mg; 0.49 mmol), N, N-diisopropylethylamine (575 pL, 3.3 mmol), and l-ethyl-3-(3- 
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dimethylaminopropyl)carbodiimide hydrochloride (EDC, 95 mg, 0.49 mmol). The 
mixture was stirred at room temperature under nitrogen for 2 h, then added to a 
separatory funnel containing 50 mL of ethyl acetate and aqueous hydrochloric acid 
(HC1, IN). The layers were separated and the organic layer was washed sequentially 
5 with aqueous N HC1 , saturated aqueous sodium bicarbonate, and brine. The organic 
layer was dried over anhydrous sodium sulfate and evaporated in vacuo to yield 82 mg 
of title compound as a white powder which was used without purification. 

b) Preparation of methyl 2-T2^4k:hlorophenvl^^ (6-lb) 
10 A solution of 6-la (30 mg, 0. 1 mmol) in 0.5 mL of anhydrous 

Methylene chloride was treated with tiimetHyloxonium tetrafloroborate (30 mg, 0.2 
mmol). The mixture was stirred under nitrogen for 18 h, then added to a separatory 
funnel containing 25 mL of methylene chloride and saturated aqueous sodium 
bicarbonate solution. The layers weie mixed and separated and the organic layer was 
15 dried over anhydrous sodium sulfate and evaporated in vacuo to yield- 32 mgof title 
! compound, which was "used without purification. r ; '■- 

c) Preparation of 3-( r24(4^hl6rbphenvl)adamaritari-2-v -4H- 1 .2.4-triazole 

A solution of 6-lb (32 mg, 0.1 mmol) and formic hydrazide (9 mg, 
20 0. 1 5 mmol) in anhydrous toluene was refluxed under nitrogen for 1 8' h. The mixture 
was evaporated to dryness and the residue purified by reverse phase HPLC to give 
title 'compound as a white-ptowder. 

I \l N 

Preparation of 3-ir2-(4Tchlorophenvfladam 
{6^2} 
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aY Preparation of 2-f2<4^hlorophenvnadamantan-2-vH-iV;methvlacetamide (6-2al 

The title compound was prepared by an identical procedure to the one 
described for example 6-la using methylamine hydrochloride. 
5 \i i 

b) Preparation of 2-f2-(4-chlorophenvl)adamantan-2-vn-yV-methvlethanethioamide (6- 
2b) ^ ?|-hi 

A solution of 6-2a (12jmg, 6:036 mmol) and Lawesson's reagent (22 
mg, 0.054 mmol) in 0.5 mL of toluene^was refluxed under nitrogen for 2 h. The 

10 mixture was added to a separatory funneKcontaining ethyl acetate and saturated 

aqueous solution of ammonium chloride. The organic layer was washed with saturated 
aqueous sodium bicarbonate and briMf^eS^Sr&ihydrous sodium sulfate, and 
evaporated to dryness to yield 24 mg of crude mixture containing the title compound 
which was used without 'purification . 

15 P ~ ' ;t ' . ' ' 

c) Preparation of 3-(r2-(4^hlorophenvlVadamantai^^ 
triazole (6-2) - 

To a crude mixture containing 6^2b (24 mg) dissolved in 4:1 
toluenerbutanol (1 mL) were added sequentially formic hydrazide (20 mg, 0.3 mmol) 
20 arid silver triflorbmethanesulfonate (40 mg, 0.15 mmol). The mixture was stirred at 
1 reflux uhdet nitrogen for 2 h, then filtered through celite and washed with methanol 
(30 mL): The filtrate was evaporated to dryness and purified by reverse phase HPLC 
to yield title compound as the TFA salt. 

25 Table i: Analytical data for examples 6-1 and'6-2; ; " - 



Compound : 


Retention time 
(min) 


MSESKbi/z) 


■ 6L1 


1.84 


328 


*2 


1.84 


342 
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HPLC Conditions: 



Analytical LC Method: 



10 



15 

: t* 



Column: 
Eluent A: 
Eluent B: 
Gradient 



Flow; 

Column Temperature: 
Injection amount: 
Detection: 

i-*,;r." r , i v - ^ *»,,■: 
; .' :, -> . • ■ '■ • 



MetaChem Polaris C-18A, 30 mm X 4.6 mm„5.0 fim 

, 0.i%.TFA in* Water . 

, 0.1 %.TFA in Acetonitrile . .... ^ ... , ; , 
5 % B to 95 % B in 3.3 min, ramp back to 5 % B in 0.3 

,min v , ,/ . . , • , . , - 

2.5 mL/min 

5Q°c r . /^J.J\ . 

5 nl of undiluted crude reaction mixture. 
DAD: 190-600 nm 
y i . lSlSr API-ES. ioniza^on..m9de t mass span range (100-, 

. ELSD:, Light Scattering Detector 



Preparative LC Method: 



20 



I. 



Column: 
Eluent A: 
Eluent B: 

Pre-inject Equilibration; 
25 Post-Inject Hold: 
Gradient: 

i 

t 

Flow: [• 
30 Column Temperature: 



Injection amount: 



YMC - PACK ODS, 100 mm X 20 mm, 5.0 urn 
0.195) TFA in Water 
0; 1 [% TFA in Acetonitrile 
J 1.0 min 
1.0 min 

10 % B to 100 % B in 7.5 min, hold at 100 % B for an 
aclcUtibnal 1.0 min, ramp back from *100% B o 10 % B 

1.5 min i « ^ v . . r! 

20 mL/min , ; ""\ 

ambient 

2.0 mL of crude reaction mixture. 
• : trVat226nm. ; ViV^T.r" v-^ 
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EXAMPLE 7 



Preparation of 3-adamantanvMH5iL8H.9H-L24-rt^ 






.•>•:' : ,.•>•. 




;■{ ?u{ 

(CH3) 3 b^BF4 V<i 


/ \ H 




CHgCIa 




If. s 


// N 

— ^ J|,| - v 







To a sample of 103 mg (0.822 mmol) of lH,3H,4H,7H,8H-azocin-2- 
one in 5 mLof dichloromethanewas added 183 mg ( 1234 mmol) of 
trimethyloxonium tetrafluoroborate. The reaction was stirred at room temperature for 
10 16 h, after which time it was diluted with 15 mL of methylene chloride, and extracted 
twice with 5 mL of saturated aqueous NaHC03 and once with 5 mL of brine. The 
organic layer was dried over MgS04, filtered, and the concentrated under reduced 

pressure. The 8-methoxy-2H,3H,6H,7H-azocine thus produced (92 mg) was used 
without purification in the next reaction. lH NMR (500 MHz, CDCI3): 8 5.82 (m, 

15 1H), 5.69 (m, 1H), 4.22 (s, 3H), 4.04 (q, 2H, J = 6 Hz), 3.03 (t, 2H, J = 6 Hz), 2.73 (br 
apparent q, 2H, J = 6Hz), 2.63 (apparent q, 2H, J, = 6Hz). , ; 

To a sample of 55 mg (0.395 mmol) of 8-methoxy-2H,3H,6H,7H- 
azocine in 3 mL of N,N-dimethylformamide vyas added 194 mg of adamantyl 
hydrazide (0.593 mmol) and 0.256 mL (1.976 mmol) of.triethylamine. The reaction 

20 was heated in a sealed tube at 100 oc for 1 h. The solvent was removed under 
vacuum, and the,residue was chromatographed on silica gel eluting first with ethyl 
acetate, then with methylene chloride, 2% methanol in methylene chloride, and finally 
5% methanol in methylene chloride at which time the desired product eluted from the 
column. This afforded 12.2 mg of the desired triazole. lH NMR (500 MHz, CDCI3): 
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6 5.82 (m, 1H), 5.50 (m, 1H), 4.62 (br t, 2H, J = 6.9 Hz), 3.69 (br t, 2H, J = 6.9 Hz), 
2.85 (br apparent q, 2H, J = 5.7 Hz, 6.7 Hz), 2.72 (br apparent q, 2H, J = 6.1 Hz, 6.9 
Hz), 2.18 (br s, 3H), 2.13 (br s, 6H), 1.82 (AB pattern, 6H, J = 15.8 Hz, J = 12.3 Hz). 
Mass spectrum (electrospray): 284 (M + 1). 
5 . .. .,v, . . . .... .. ', 

EXAMPLE OF A PHARMACEUTICAL FORMULATION 
As a specific embodiment of an oral composition of a compound of the 
present invention, 50 mg of any of Examples 1 is formulated with. sufficient finely 
divided lactose to provide a total amount of 580 to 590 mg to fill a size O hard gelatin 
10 capsule. , ■ < • 

While the inventipn has been described and illustrated in reference to 
specific embodiments thereof, those skilled in the art will appreciate that various 
changes, modifications, and substitutions can be: made therein without departing from 

15 the spirit and scope, of the invention. t For example, effective dosages other than the t 
preferred doses as set forth hereinabove may be applicable as a consequence of 
variations in the responsiveness of the human being treated. for a particular condition. 
Likewise, the pharmacologic response observed may vary according to and depending 
upon the particular active compound selected or whether there are present 

20 pharmaceutical carriers, as well as the type of formulation and mode of administration 
employed, and such expected variatipns or differences in the results are contemplated 
in accordance with the objects and practices pf the present invention. It is intended 
^thereforejhat t^ 

and that such claims be interpreted as broadly as is reasonable. 



■ n 
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WHAT IS CLAIMED IS: 

1 . A compound of structural formula I, or a pharmaceutically 
acceptable salt or prodrug thereof, 

WR 2 

r<x-^V Zr3 

N-N 



wherein: 

R^S;£lto^ fijve^u^|ueii^ ir ^ ^ dft 

independently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

said phenyl is; unsubstituted or substituted with one . to fhree halogens; 

10 

W is selected from the group consisting of NRa and a single bond; 
X is selected from the group consisting of CH2 and a single bond; 

Z is selected from the group consisting of S and a single bond; , t 

15 R a is selected from the group consisting of hydrogen and Ci-6 alkyl, wherein alkyl is 
unsubstituted or substituted with one to five fluorines; 

R2 is selected from the group consisting of / 
hydrogen, 

20 J Ci-10 alkyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy .and Cj-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 

C2-10 alkenyl, unsubstituted or substituted with one to six substituents 

25 independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 
CH2CO2H, 
CH2CO2C1-6 alkyl, 
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CH2CONHR* 

(CH2)0-2C3-9 cycloalkyl, t . 

(CH2)0-2C5- 12 bicycloalkyl, 

(CH2)0-2adamantyl, and . , r.:r 

5 (CH 2 )0-2R; : • •< 

wherein said C3.9 cycloalkyl and C5-12 bicycloalkyl optionally hay$ one to two 
double bonds, and said C3.9 cycloalkyl, C5-12 bicycloalkyl, and adamantyl are 

unsubstituted or substituted with one to six substituents independently selected from 
(a) zero to five^ halogens, CH3, CF3, OCH3, and QCF3, and (b) zero or one phenyl, 

10 said phenyl being unsubstituted or substituted with one to four; groups independently 
selected from halogen, OCH3, OCF3, CH3, and.QF3; , 

R3 is selected from the group consisting of ; ; ? 
• hydrogen, 

15 Ci-io alkyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Ci_3 alkoxy, said alkoxy group.being unsubstituted or substituted with 

one to three halogens, 

C2-10 alkenyl, unsubstituted or substituted with one to six substituents 

20 independently selected from zero to five halogens ^nd zero or one group selected from 
hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 

YC3.9 cycloalkyl; 
YC5.12 bicycloalkyl, 

25 * ™<-iiv*<:^- 

t YR; 

1 whereiri said C3I9 cycloalkyl and C5-12 bicycloalkyl optionally have one to two 
double bonds, ^ 

linsubstituteil or substituted with one to six substituehti independently selected from 
30 (a) ierb to five halogens, (CH3 r , : fcF3,OCH3, and 6CF3, arid (b) zero or one phenyl, 

said phenyl being unsubstituted or substituted with one to four groups independently 
Selected from halogen, 6CH3, OCF3, CH3, and CF3; 

" -« ■ •> > * " • ...... 
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R is selected from the group consisting of benzodioxolane, furan, tetrahydrofuran, 
thiophene, tetrahydrothiophene, dihydropyran, tetrahydropyran, pyridine, piperidine, 
benzofuran, dihydrobenzofuran, benzothiophene, dihydrobenzothiophene, indole, 
dihydrpinclole, inderie, indane, i;3-dibxblarie, 1,3-dioxane, phenyl, and naphthyl; 
wherein R is unsubstituted or substituted with one to four groups independently 
selected from Halogen. Ci^alkylthib, Gi-4 tLil^feuliSriylV^];^ d'kyisulMhyl^C^ll 
aiken^si^ 5cf£ arid bMV 




Y is select^ Mm tfcfi2)0-2 and (-HC=CH-); • 

or alternatively F^? and^R3 taken together form a bridging group R4, providing a 
compound of structural formula la: 

W-R 4 • 

. ( _ . ; " ia _ ; ' ^ : 

wherein R4 is A 

, a C2-8 alkylene group, optionally containing one heteroatom selected from O 
and NRb between two adjacent carbon atoms of said C2-8 alkylene group, optionally 
20 containing erne to two carbon-carbon double bonds when R4 is a C3-8 alkylene group, 

and optionally also comprising a carbon^carbon single bond connecting two non- . 
adjacent carbon atoms of said C2-8 alkylene group, or . ^ . , 

,a G4-8 cycloalkyl group; . ; : u , - 

wherein Rt> is selected .from the group consisting of hydrogen and Ci-6 alkyl, 
25 unsubstituted or substituted with one to six substituents independently selected from 
zero to five fluorines and zero or one phenyl, said phenyl being unsubstituted or 
substituted with one to three substituents independently selected from halogen, CH3 f 
CF3, OCH3, and OCF3; 

wherein R4 is unsubstituted or substituted with one to five R c substituents, wherein 
30 each Rc is independently selected from halogen, OH, OCH3, OCF3, Ci-6 alkyl, 
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C2-6 alkenyl, phenyl, biphenyl, C3-8 cycloalkyl, Ci-6 alkyloxycarbonyl, an epoxide 
group bridging 2 adjacent carbons, and 1,3-dioxoIanyl geminally disubstituted onto 
one carbon of R 4 , wherein each Ci-6 alkyl and C2-6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected from 1 zero to threfe' 
5 halogens and zero to two groups selected from phenyl, Ci-6 alkyloxycarbonyl, 1,3- 

dioxolariyl geminally disubstituted onto one carbon, and CN, and whereirveach 
phenyl, biphenyl, and C3-8 cycloalkyl, either as R c or as a substituent on R c , is 

unsubstituted or substituted with one to three groups independently selected from 
halogen, CH3, CF3, OCH3, and OCF3; 

10 

wherein R4 optionally has a fused phenyl ring, a benzodioxinyl ring, or a 
dihydrobenzodibxinyl ring, said phenyl ring, benzodioxinyl ring, and 
dihydrobenzodioxinyl ring being unsubstituted or substituted with one to three 
substituents independently selectedfrom halogen, .GH3, CF3, OCH3, and OCF3; and 
15 ' ' ' ' • ' • ^' - 

wherein R4 including said optionaf fused phenyl ring, benzodioxinyl ring, or 
dihydfobenzodioxiriyl ring and including all substituents on R4 and said fused phenyl 
ring, benzodioxinyl ring, or dihydroBenzodioxinyl rihg, has no more than 20 carbon 
atoms; 

20 

with the provisos that 

(a) when X and W represent single bonds, Z is sulfur, Rl is unsubstituted adamantyl, 
and R3 is hydrogen, then R2 is not hydrogen, methyl, ethyl, 1 -propyl, 2-propyl, 1- 
$utyl/2^ CH2phenyl, or cyclohexyl; 

25 (b) when X and W represent single bonds, Z is sulfur, Rl is unsubstituted adamantyl, 

^^l^t^^ >y * ;: *'' > - 1 < ' '..»:"« : K y : K < • « ; --v-.v 

^(c) when X an<d W repreisent single bdiids, Z is sulfur, Rl is unsubstituted adamantyl, 
and R3 is CH2KCO)^F-plienyl, then R2 fs not plhenyl; 1 
30 (d) when X and Z represent single bonds and Rl is unsubstituted adamantyl, then R2 
and R3 taken together cannnot form a C3-5 alkylene R4 bridging group; and 

(e) R2 and R3 are not both hydrogen. 
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2. The compound of Claim 1 of structural formula I and not 
structural formula la. 

' ' 3. " The compound of Claim 1 of structural formula la and not 
5 structural formula I; 7 >*•>•■ l ; ^ < - < 

. ; 4 ^ tte'compounfi of Claim 2 wherein 
Rl i^^antyl, ut^ rw ; c,:> 
independently sfeiecteid from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

10 said phenyl ik Unsubstit&ted or substituied'with ^e^^'ih^^ardgen^ tiSbpoi.^f ' 

• ■ , * |fo ;< s<jo // p/ifv/' y enjuu.' jj • *% ru^rfp^ucn^q tfqtnjusir/^ 4 

X, W; ^Z^e^i^^ < M^^V ^ 

R2 is selected from the group consisting of 
15 hydrogen, 

Ci-6 alkyl, unsubstituted or substituted with one to four substituents 

independently selected from zero to three halogens and zero or one group selected 
from hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted 

with brie to three halogens, *' ' - 1 

20 C2-4 alkenyl, unsubstituted or substituted with one to four substituerits 

independently selected from zero to three halogens and zero or one group selected 
from hydroxy and Cl-3 alkoxy, said alkoxy group being unsubstituted or substituted 

with one to three halogens, 
- CH2CO2H, 
25 CH2CO2C1-3 alkyl, 

r CH2CONHRa 

(CH2)0-lC3-6cycloalkyl, : 
(CH2)0-lC4-6cycloalkenyl, . •- - • 

(CH2)0-lphenyl, 
30 (CH2)0-lfuryl, 

whereih cycloalkyl, cycloalkeiiyl, phenyl, and fury! are unsubstituted or substituted 
with one to three groups independently selected from halogen, OCH3, OCF3, CH3, 
and CF3; 
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R a is selected from the group consisting of hydrogen and Ci-6 alkyl, wherein alkyl is 
unsubstituted or substituted with one to five fluorines; and 

R3 isselected from the 'group consisting of 
5 hydrogen, 

Ci-6 alkyl, unsubstituted or subsiituted with one to five halogens, 
C2-6 alkenyl, unsubstituted or substituted with one to five halogens, 
(CH2)Q-lC3w6cycloalkyl, wherein cycloalkyl has one double bond and is 
unsubstituted or substituted with one to five substituents independently selected from 
10 the group consisting of (a) zero to five halogens and methyl and (b) zero or 1 phenyl, 
**' (CH2)0-1 adamantyi, unsubstituted 6r substituted with one tb fbur substitiietits 

independently selected from halogen and methyl, 

(CH2)0-1 phenyl, unsubstituted or substituted witH i one to three substituents 
independently selected from methyl, cyano, hydroxymethyl, CF3, OCF3, hydroxy, 
15 OCH3, halogen and S(O)0-2CH3, and 

YRj wherein Y is ' ^lmtedi^ni thfe' j^up''dbrisisting'bf 'CH2; (-HG==CH-), J and 
a bond, and R is selected from the group consisting of benzodioxolane, furah, 
thiophene, dihydrobenzofurah, tetfahydrbfiiran, ietiraHydropyran, and indane; wherein 
R is unsubstituted or substituted with one to three halogens. 

20 ;/ " t . 

5. The compound of Claim 2 wherein 
Rl is adamantyl, unsubstituted or substituted with one to five substituents 
independently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

said phenyl is \msubstttuted or substituted with One to three halogens; 

25 

X is a single bond; 

pAtjlo&cv 

ZisS; 

WR2 is selected from the group consisting of 

30 L mi; r ' 

hydrogen, . 

' C 1-6 alkyl, unsubstituted or substituted with one to four substituents 
independently selected from 1 zero to three halogens and zero or one group selected 



from hydroxy and methoxy, ' 



* *» ■* 
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C2-4 alkenyl, unsubstituted or substituted with one to three halogens, 
(CH2)0-to 

(CH2)0-2R» wBereiri R is selected from the gfbiip conssiting of phenyl, fuiran, 
tetrahydibfuran, and piperidihe; wherein R and cycloalkyl are unsubstituted or 
5 substituted With one to three groups independently selected from halogen, OCH3, 

OCF3, Cri3, and CF3; and 

>f "t {< >.*$ 1 1 •* :l<s?)h .,■>:•■/. kii'ut y 

R3 is selected from the group consisting of 
>: hydrogen,^ 

10 CijS allcyl,' unsubstituted or substituted with hydroxy, methoxy, or one to five 

halogens, „ 

C2-6 alkenyl, unsubstituted or substituted with hydroxy, methoxy, or one to 

five halogens, / , 

(CH2)0-iC3-8 cycloalkyl, wtereih cycloilkyl has one double bond and is 
15 unsubstituted or substituted with one to four substituents independently selected from 
the group consisting of (a) zero to three halogens and methyl and (b) zero or 1 phenyl, 
and 

(CH2)0-lR» wherein R is selected from the group consisting of 1,3-dioxdlarie, 

1,3-dioxane, phenyl, furan, and pyridine; wherein R is unsubstituted or substituted 
20 with one to three gfaiups in^epeii^ntiy Wlecteid from Kalbgen, OCH3, OCF3, CH3, 

andCF3/ : ' 

. 6. The compound of Claim 3 wherein Rl is adamahtyl, 
unsubstituted or substituted with one to five substituents independently selected from 
25 halogen,' OCH3, OCF3, CH3, CF3, arid phenyl, whereiW said phenyl is unsubstituted 

or substituted with one to three halogens; 
X is a bond; 
: ZisS; ' 
Wis a bond or NH; and 
30 R^ is a Ci-8 alkylene gjrbiip, unsubstituted or substituted with one to 

three substituents R c , where each Rc is independently selected from halogen, CH3 f 
CF3, and phenyl, wherein phenyl is unsubstituted or substituted with one to three 
substituents independently selected from halogen, CH3, CF3, OCH3, and OCF3. 



-107- 



WO 03/065983 PCT/US03/02558 



7. The compound of Claim 3 of structural formula la 

W~R 4 

N-N 

da) , ,•• :v '- 

wherein: 

Rl is adamantyl, unsubstituted or substituted with one to five substituents 
5 independently selected from halogen, OCH3, OCF3, CH3, CF3, and phenyl, wherein 

said phenyl is unsubstituted or substituted with one to three halogens; 

X is selected from the group consisting of CH2 and a single bond; • 
W and Z are single bonds; and 

10 f V ; - ' ' •'■ = : 

a C3-8 alkylene group, optionally containing one heteroatom selected from O 
and NRb between two adjacent carbon atoms of said C3-8 alkylene group, optionally 
containing one to two carbon-carbon double bonds when R 4 is a C3-8 alkylene group, 

,15 and optionally also comprising a carbon-carbon single bond connecting two non- 
adjacent carbon atoms of said C3_8 alkylene group, or 

a C4.8 cycloalkyl group; 
wherein Rt> is selected from'the group consisting* of hydrogen and Ci_6 alkyl, 
unsubstituted or substituted with one to six substituents independently selected from 
20 zero to five fluorines and zero to one phenyl, said phenyl being unsubstituted or 
' ^ substituted with one to three substituents independently selected from halogen, CH3, 

qiji/qpOji&jU^OQi^yju^ U'.'% p-$a£ :.#*.:-v-.:;--*^u ^ -»:*•.« tfijf ?:•.».- ::• ■ 

wherein R 4 is unsubstituted or substituted^with one to five Rc substituents, wherein 

each Rc is independently selected from halogen, OH, OCH3, OCF3, Ci-6 alkyl, 
25 C2-6 alfenyl, phenyl, bipKehyl, cfljj cycloalkyl, alkyloxycaAonyi, an epoxide 

group bridging 2 adjacent carbons, and 1,3-dioxolanyl geminally disubstituted onto 
one carbon of R 4 ; wherein eacA'Ci^ alkyl and C2-6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected from zero to three 
halogens and zero twb groups selected from phenyl; Ci-6 alkyibxycatbohyl, 1,3- 
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dioxolanyl geniinally disubstituted onto one carbon, and CN, and wherein each 
phbny]' biphenyl! arid C3:8 cytfoalkyl, either as R c or as a substituent on RP, j s 



unsubstituted or substituted with one to three groups independently selected from 
hai^en;^ * * v Sj ,;l ' ' v * ^ ; r ^ ?>< 



wherein IR* optionally has a fused phenyl ring, a berizocUoxinyl ntig, or a 
dihydrobenzodioxinyl nng, said phenyl nng, benzodioxinyl nng, and 
dihydrobenzodioxinyl ring being unsubstituted or substituted with one to three 
sufetit&Tnfe iniaepCT'ddri'fl^ selected from halogen, CH3, CF3, OCH3, and OCF3; and 



15 



UlllJUiV/UVIHiUUiV/iiuji * » ll t5 • ■ .w. *•■»»• ..jj w «.ww M *_ w.. — — I "*J 

ring, benzodioxinyl nng; or dihydrobenzodioxinyl nng, has no more than 20 carbon 



atoms. 



8. The compound of Claim 1 having formula I or formula la 
wherein Z is S and WR2 is selected from NH2 and R2 

9. The compound of Claim 1 having formula I or formula la 
20 wherein W and Z are single bonds. 



of 



10. The compound of Claim 1 selected from the group consisting 



25 





OCF 3 
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10 -'V*?**'- 12. A method for treating, controlling, or delaying the onset of non 

insulin dependent diabetes mellitus in a mammalian patient in need of such treatment 
which comprises administering to said patient a therapeutically effective amount of a 
compound of structural formula I, or a'pharmaceutically acceptable salt thereof: 
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? jr.- 



WR 2 
I 



10 



wherein: • 7 ^- - -ft cr- . Sus «•!;*;: imm- 

Rl is adamantyl, unsubstituted or substituted with one to five substituents 
• irid^rttent^ CH3, CF3, and phenyl, wherein 

i said phenyl is unsubstituted or substituted with one to three halogens; 1 % 

W is selected from the group consisting of NRa ana a single bond; 
X is selected from the group consisting of CH2 and a single bond; 

Z is selected from the group consisting of S and a single bond; 

Ra is selected from the group consisting of hydrogen and Q- 6 alkyl, wherein alkyl is 
unsubstituted or substituted with one to five fluorines; 



R2 is selected from the group consisting of 
15 hydrogen, 

Ci-10 alkyl unsubstituted or substituted with one to six stibstituehts 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and C1I3 alkoxy, said alkoxy group being unsubstituted of substituted with 

one to three halogens, 
20 C2-10 alkenyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, 

CH2CO2H, 1 ' 

25 CH2CO2C1-6 alkyl, 

CH2CONHRa 

(CH2)0-2C3-9 cycloalkyl, 
(CH2)0-2C5-12 bicycloalkyl, 
(CH2)0-2adamantyI, and 
30 (CH2)0-2R; 
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wherein said C3-9 cycloalkyl and C5-12 bicycloalkyl optionally have one to two 
double bonds, and said C3-9 cycloalkyl, C5-12 bicycloalkyl, and adamantyl are 

unsubstituted or substituted with one to six substituents independently selected from 
(a) zero to five halogens, CH3, CF3. OCH3, and OCF3, and (b) zero or one phenyl, 

5 said phenyl being unsubstituted or substituted with one to four groups independently 
selected from halogen, OCH3, OCF3, CH3, and CF3; 

R3 is selected from the group consisting of 
hydrogen, 

10 Ct-io alkyl, unsubstituted or substituted with one to six substituents 

independently selected from zero to five halogens and zero or one group ^elected from 
hydroxy and Ci-3 alkoxy, said alkoxy group being unsubstituted or substituted with 

one to three halogens, . 

C2 10 alkenyl; unsubstituted or substituted with "one to six substituents 

15 independently selected from zero to five halogens and zero or one group selected from 
hydroxy and Ci-3 alkoxy, said alkoxy j^qup teing unsubstituted or substituted with 

one .to three halogens, 

YC3-9 cycloalkyl, 
YC5- 12 bicycloalkyl, 
20 Yadamantyl, and 

YR; 

wherein said C3-9 cycloalkyl and C5-12 bicycloalkyl optionally have one to two 
double bonds, and said C3-9 cycloalkyl, G§-12 bicycloalkyl, and adamantyl are 

unsubstituted or substituted with 0 tie to -six substituents independently selected from 
25 (a) zero to five halogens, CH3, CF3, OCH3#ind OCF3, and (b) zero or one phenyl, 

said phenyl being unsubstituted or substituted with one to four groups independently 
selected from halogen, OCH3, OCF3, CH3, and CF3; 

R is selected from the group consisting of benzodioxolane, furan, tetrahyclrofuran, 
30 thiophene, tetrahydrothiophene, dihydropyran, tetrahydropyran, pyridine, piperidine, 
benzofuran, dihydrobenzbfurari, behzothiophene, dihydrobenzothiophene, indole, 
dihydroindole, indene, indane, 1,3-dioxolane, 1,3-dioxane, phenyl, andnaphthyl; 
wherein R is unsubstituted or substituted with one to four groups independently 
selected from haiogeri, Ci_4 alkylthio, Ci-4 alkylsulfinyl, Ci-4 ialkylsulfonyl, C2-4 
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alkenylsulfonyl, CN, OH, OCH3, OCF3, and Ci-4 alkyl, said C1-4 alkyl being 
unsubstitutecl or substituted with one to five halogens or one substituerit selected from 
OH and Ci -3 alkoxy; and 

5 Y is selected from (Ol2)0^2 and (^ttC^II--);' ' * ' " ^ : ^ a - 

or, alternatively, R 2 and taken together form a bridging group R 4 , providing a 
compound of structural formula la: 

(la) 

10 wherein R4 is 

a C2-8 alkylene group, optionally containing one heteroatom selected from O 
and NRb between two adjacent carbon atoms of said C2-8 alkylene group, optionally 
containing one to two carbon-carbon double bonds when R4 is a C3-8 alkylene group, 

and optionally also comprising a carbon-carbon single bond connecting two non- 
15 adjacent carbon atoms, of said C2^8 alkylene group, or 
a C4.8 cycloalkyl group, 
wherein Rb j s selected from the group consisting of hydrogen and Ci-6 alkyl, 
unsubstituted or substituted with one to, six substituents independently selected from 
zero to fivefluprines.and zero or one phenyl, said phenyl being unsubstituted or 
20 substituted with one to three substituents independently selected from halogen, CH3, 
CF3> OCH3, and OCF3; 

wherein R 4 is unsubstituted or substituted with one to five Rc substituents, wherein 
each RC is independently selected from halogen, OH, OCH3, OCF3, Ci«6 alkyl, 
C2-6 alkenyl, phenyl, biphenyl, C3-8 cycloalkyl, Ci-6 alkyloxycarbonyl, an epoxide 
25 group bridging 2 adjacent carbons, and l,3rdioxolanyl geminally disubstituted onto 
one carbon of R 4 , wherein each Ci-6 alkyl and C2-6 alkenyl is unsubstituted or 

substituted with one to five substituents independently selected from zero to three 
halogens and zero to two groups selected from phenyl, Ci-6 alkyloxycarbonyl, 1,3- 

dioxolanyl geminally disubstituted onto one carbon, and CN, and wherein each 



-113- 



WO 03/065983 PCT/US03/02558 



phenyl, biphenyl, andC3-8 cycloalkyl, either as RC or as a substituent on Rc, is 

unsubstituted or substituted with one to three groups independently selected from 
halogen, CH3,CF3,OCH3, and OCF3; 

• '; . A . ■ ■'<•■ * ' ■ :" • . '- >i' i-.: « 

5 wherein R4 opitionally has a fused phenyl ring, a benzodioxinyl ring, or a 

dihydrobenzodioxinyl ring, said phenyl ring, benzodioxinyl ring, and 

dihydrobenzodioxinyl ring being unsubstituted or substituted with one tho three 

siibstituents independently selected from halogen, CH3 t CF3, OCHj^ and'OCF3; and 

' v ■ > : '1 . >«\v'\. ., .* • ■ .s .i.i;.-:',;. rn 

10 wherein R^, including said optional fused phenyl ring, benzodioxinyl ring, or 

.»•.*!'.'*•■ 1/ ■ m'. v?r.-- .. v . -.■■•'".-•v'-v "* : 

dihydrobenzodioxinyl ring and including all siibstituents on R4 and said fused phenyl 

ring, benzodioxinyl ring, and dihydrobenzodioxinyl ring, has no more than 20 carbon 

atoms. 

15 13. A method for treating, controlling, or delaying hyperglycemia 

in a mammalian patient in need of such treatment which comprises administering to 
said patient a therapeutically effective amount of a compound of Claim 12 or a 
pharmaceutically acceptable salt thereof. 

20 14. A method for Seating, controlling, delaying or preventing 

obesity in a mammalian patient in need of such treatment which comprises 2 
administering to said patient a therapeutically effective amount of a compound of 
Claim 12 or a pharmaceutically acceptable salt thereof. A ^ 

25 15. A method for treating, controlling, or delaying insulin 

resistance in a mammalian patient in need of such treatment which comprises 
admmistenng to said patient a therapeutically effective amount of a compound of 



Claim 12 or a pharmaceutically acceptable salt thereof. 



30 16. A method for treating, controlling, or delaying one or more 

lipid disorders selected from the group consisting of dyslipidemia, hyperlipidemia, 
hypertriglyceridemia, hypercholesterolemia, low HDL, and high LDL in a mammalian 
patient in need of such treatment which comprises administering to said patient a 
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therapeutically effective amount of a compound of Claim 12 or a pharmaceutical ly 
acceptable salt thereof . 



17. A method for treating, controlling, delaying of preventing 

5 atherosclerosis in a mammalian patient in neied of such treatment which comprises 
administering to said patient a therapeutically effective amount of a compound of 
Claim 12 or a pharmaceutical^ acceptable salt thereof. 

18. A method for treating, controlling, delaying or preventing in a 
10 mammalian patient in need of treatment one or more conditions selected from the 

group consisting of (1) hyperglycemia, (2) low glucose tolerance, (3) insulin 
resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia, (7) hyperlipidemia, (8) 
hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL levels, (11) high LDL 
levels, (ily atherosclerosis and its sequelae, (13)* vascular restenosis, (14) pancreatitis, 

15 (15) abdominal obesity, (16) nei^degeinebtive disease, (17) retinopathy, (18) 

nephropathy, (19) neuropathy, (20) Syndrome X, and other conditions and disorders 
where insulin resistance is a component or that may be treated by inhibition of the 
llp-HSDl enzyme, wherein the method comprises the administration to said patient 
of a therapeutically effective amount of a compound of Claim 12 6r a 

20 pharmaceutically acceptable salt thereof. 

19. A method for treating, controlling, delaying or preventing in a 
mammalian patient in need of treatment one or more conditions selected from the 
group consisting of (1) hyperglycemia, (2) low glucose tolerance, (3) insulin 

25 resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia, (7) hyperlipidemia, (8) 
hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL levels, (11) high LDL 
levels, (12) atherosclerosis and its sequelae, (13) vascular restenosis, (14) pancreatitis, 
(15) abdominal obesity^ (16) neurodegenerative disease, (17) retinopathy, (18) 
nephropathy, (19) neuropathy, (20) Syndrome X, arid other conditions arid disorders 

30 where insulin resistance is a component or that may be treated by inhibition of the 
11P-HSD1 enzyme, wherein said treatment comprises the administration to said 
patient of a therapeutically effective amount of a first compound of Claim 12, or a 
pharmaceutically acceptable salt thereof, and one or more other compounds selected 
from the group consisting of: 

35 (a) DP-IV inhibitors; 
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(b) insulin sensitizers selected from the group consisting of (i) PPAR 
agonists and (ii) biguanides; 

(c) insulin and insulin mimetics; 

(d) sulfonylureas and other insulin secretagogues; 
5 . (e) d-glucosidase inhibitors; 

' (0 glucagon receptor antagonists; . ^ 

(g) GLP-l, GLP-1 mimetics, and GLP-1 receptor agonists; 

(h) GIP.GIP mimetics, and GIP receptor agonists; 

(i) PAGAP, PACAP mimetics, and PACAP receptor 3 agonists; 

10 (j) cholesterol lowering agents selected from the group consisting of 

(i) HMG-CoA reductase inhibitors, (ii) sequestrants, (iii) nicotinyl alcohol, nicotinic 
acid and salts thereof, (iv) PPARa agonists, (v) PPARa/y dual agonists, (vi) inhibitors 
of cholesterol absorption, (vii) acyl CoAxholesterol acyltransferase inhibitors, and 
(viii) anti-oxidants; * 
15 (k)PPAR5 agonists; 1 

(1) antiobesity compounds;. 

(m) ileal bile acid transporter inhibitors; 

(n)>antirinflammatory agents, excluding glucocorticoids; and 

(o) protein tyrosine phosphatase-lB (PTP-1B) inhibitors. 

20 

20. A method for the treatment, control, delay, or prevention of one 
or more conditions selectedfrom the group consisting of hypercholesterolemia, 
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia, 
^h^i&ftf^ administering to a 

25 aahe>rapeutieaUy>effecti ve amount of a f 

T£ compound of Claim 12 dnd^amHMG^^ v ;„ . ,;t<.; 

iiyrof' ? »<? < 21. The method of Claim 20 wherein the HMG-CoA reductase 

inhibitor is a statin, .{.w*- " . ' - » ■ -f . ■ / -•--v 

30 

' s ■ \ T y/: s 22. The method of Claim 21 wherein the statin is selected from the 
group consisting of lovastatin, simvastatin, pravastatin, fluvastatin,v.atorvastatin, 
itavastatih, ZD^4522 andrivastatin. jv. . .. 
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23. A method for the the treatment, control, delay or prevention of 
atherosclerosis in a mammalian patient in need of such treatment comprising the 
administration to said patient of an effective amount of a compound of Claim 12, or a 
phaniiaceutically effective salt thereof, andean effective amount of an HMG-CoA 
5 reductase inhibitor. *:* *< -v , :v: — *- ■ • r 

r *24; The method of Claim 23 wherein the HMG-CoA reductase 
inhibitor is a statin. * * ■ : :.F- : <^' n^ ; }ivW ->:.r. 

0 ; ; i 25 jA phaimaceuticalccomppsition fori|he treatment, control, delay 

or pfcveMdwof atherosclerosis^comprisingta compound ;;p&<^laimdr2yian3iiM©7^oA 
redu<Hase^ihhibitor^^ to # 

26. A pharmaceutical composition comprising; .* 
5 (1) a compound according todaim 12, 

(2) one or more compounds selected from the group consisting of: 

(a) DP-IV inhibitors; 

(b) insulin sensitizers selected from the group consisting of (i) PPAR 
agonists and (ii) biguanides;- 

0 (c) insulin and insulin mimetics; 

(d) sulfonylureas and other insulin secretagogues; 

(e) a-glucosidase inhibitors; 

(0 glucagon receptor antagonists; 
(g) GLP-1, GLR-1 mimetics, and GLP-1 receptor agonists; 
5 . ' ■ (h) GIP, GBP, mimetics, and GIP receptor agonists; 

(i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists; 
(j) cholesterol lowering agents selected from the group consisting of 
(i) HMG-CoA reductase inhibitors, (ii) sequestrants, (iii) hicotinyl alcohol, nicotinic 
acid or a salt thereof, (iv) PPARa agonists, (v) PPARa/y dual agonists, (vi) inhibitors 
0 of cholesterol absorption, (vii) acylCoAxholesterol acyltransferase inhibitors, and 
(viii) anti-oxidants; 

(k) PPAR8 agonists; 
(1) anti obesity compounds; 
(m) ileal bile acid transporter inhibitors; 
»5 (n) anti-inflammatory agents other than glucocorticoids; and 
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(o) protein tyrosine phosphatase- IB (FTP-IB) inhibitors; and 
(3) a pharmaceutical^ acceptable carrier. 

27. The method of Claim 22 further comprising administering a 
5 cholesterol absorption inhibitor. 

28. The method of Claim 27 wherein the cholesterol absorption 
inhibitor is ezetimibe. 

10 29. A method of treating diabetes in a mammal in need thereof 

comprising administering to the mammal a therapeutically effective amount of a 
compound of Claim 12 in combination with the PPARa/y dual agonist KRP-297. 
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